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© Anti-tumour agents. 

© The invention relates to quinazoline derivatives, or pharmaceutically-acceptable salts thereof, which possess 
anti-tumour activity; to processes lor their manuiacture; and to pharmaceutical compositions containing them. 
The invention provides a quinazoline of the formula:- 



00 
CO 

CO 




_N — Ar^L-Y 



lU 



wherein R' is hydrogen or amino, or alkyi or alkoxy each of up to 6 cartjon atoms; or R' is substituted alkyi 
or alkoxy each of up to 3 cartwn atoms; 

R2 is hydrogen, alkyi. alkenyl. alkyhyl. hydroxyalkyl. hatogenoalkyi or cyanoalkyi each of up to 6 cartson 
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atoms; 

Ar is phenylene or heterocyclene; 

L is a group of the formula -CO.NH-. -NHrCO-, -C0.NR3-, -NR^CO-. -CH = CH-. -CH2O-, -OCH2-, -CH2S-, 
-SCH2-. -CO.CH2-, -CH2.CO- or -C0.0-, wherein is all<yl of up to 6 carbon atoms; and 
Y is aryl or heteroaryl or a hydrogenated derivative thereof; or Y is a group of the formula -A-Y^ in which A 
is alkylene, cycloalkylene. alkenylene or alkynylene each of up to 6 carbon atoms and Y^ is aryl or 
heteroaryl or a hydrogenated derivative thereof; or a pharmaceutically-acceptable salt thereof. 
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ANTI-TUMOUR AGENTS 



This invention relates to. novel anti-tumour agents and more particularly it relates to quinazoline 
derivatives, or pharmaceutically-acceptable salts thereof, which possess anti-tumour activity. The invention 
includes novel quinazoline derivatives and processes for their manufacture; novel pharmaceuticai composi- 
tions containing said quinazoline derivatives and the use of said quinazoline derivatives in the nnanufacture 
6 of novel medicaments for use in the production of an anti-tumour effect in a warm-blooded animal such as 
man. 

One group of anti-tumour agents comprises the antimetabolites, such as aminopterin and methotrexate. 

which are inhibitors of enzymes which utilise folic acid derivatives. A newer compound of this type whrch 

showed considerable promise in clinical trials is known as CB3717 and is described and claimed in United 
10 Kingdom Patent Specification No. 2065653B. Despite its promising activity against human breast, ovarian 

and liver cancer, however, 'CB371 7 shows symptoms of toxicity in humans, particularly in relation to the 

liver and kidney [Calvert, Alison, Harland. Robinson, Jackman, Jones, Newell. Siddik, Whiltshaw, McEIwain, 

Smith and Harrap, J. Clin. Oncol ., 1986, 4, 1245; Gantwell. Earnshaw and Harris. Cancer Treatment Reports . 

1986. 70, 1335; Bassendine, Curtin, Loose, Harris and James, J. Hepatol ^ 1987, 4, 39; Vest. Bork and 
75 Hasen."Eur. J. Cancer Clin. Oncol.. 19B8, 24, 201; Cantwell. Macaulay. Harris, Kaye, Smith. Milsted and 

Calvert. luF. T Cancer Clin: OncoL . 1988. 24, 733; Sessa, Zucchetti, Ginier, Willems, DMncaIci and Cavalli. 

Eur. J. Cancer Clin. Oncol ., 1988, 24, 769]. 

CompoundroT the CB3717-tYpe are believed to act as anti-tumour agents by inhibiting the enzyme 

thymidylate synthase, which enzyme catalyses the methylatlon of deoxyuridine monophosphate to produce 
20 thymidine monophosphate which is required for DNA synthesis. The anti-tumour activity of CB371 7 may be 

assessed in vitro by determining its inhibitory effect on that enzyme, and in cell cultures by its inhibitory 

effect on canceTcell lines such as the mouse leukaemia cell lines L1210 and L5178Y TK-A and the human 

breaist cancer cell line MCF-7. 

Other compounds of the CB3717-type may therefore have their anti-tumour activity assessed and 
25 compared with that of CB3717, by their activity against, for example, the same enzyme and the same 

cancer celt lines, 

European Patent Application No. 0316657 (published 24 May 89) discloses a senes of quinazoline 
derivatives which lack the amino acid residue of compounds of the CB3717.type. The disclosed compounds 
are reported to possess inhibitory activity against thymidylate synthase. Among the disclosed compounds 
30 are quinazoline derrivatlves wherein the amino acid residue of compounds of. the CB3717-type is replaced 
by a residue derived from 5-aminotetrazole. 

We have now found that the quinazojine derivatives of the present invention possess CB3717-type 

activity. 

Antimetabolites, such as aminopterin and methotrexate, which are inhibitors of enzymes which utilise 
35 folic acid derivatives, have also shown promise in the treatment of various allergic diseases such as allergic 
rhinitis, atopic dermatitis and psoriasis. The quinazoline derivatives of the present invention, being an- 
timetabolites of the CB3717-type. are thus of value as therapeutic agents in the treatment of. for example, 
allergic conditions such as psoriasis. 

According to the invention there is provided a quinazoline of the formula I (set out hereinafter) 
40 wherein R^ is hydrogen or amino, or alkyi or alkoxy each of up to 6 carbon atoms; 

or R^ is alkyI of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one. two or three 
fiuoro substituents;: 

or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
45 from halogeno and from alkyI and alkoxy each of up to 3 carbon atoms; 

wherein R^ is hydrogen, alkyi, alkenyl, alkynyl. hydroxyalkyl, halogenoalkyi or cyanoalkyi each of up to 6 
carbon atoms; 

* wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno. hydroxy, amino and nitro, and from alkyl, alkoxy and halogenoalkyi each of up to 3 

50 carbon atoms; ^ . 

wherein L is a group of the fonnula -CO.NH-, -NH.CO-, -CO.NR^-. -NR^.CO-. -CH = CH., -CH2O-. -OCH2-. 
-CH2S-. -SCHz-, -CO.CHa-. -CHa.CO-or -C0.0-. wherein R^ is alkyl of up to 6 carbon atoms; and 
wherein Y Is aryi or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y^ in which A is alkylene. cycloalkylene, alkenylene or alkynylene each of up 
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to 6 carbon atoms, and is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; wherein one constituent methylene group m A may be 
replaced by an oxy, thio. sulphinyi; sulphonyl or imino group or an alkylimino group of up to 6 carbon 

atoms; * k_ 

5 and wherein each of said ary! or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 

stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. cyarx), carbamoyl. 

sulphamoyi, carboxy and .halogeno. from alkyl. alkylamino. dialkylamino. N-alkylcarbamoyl. N.hWialkylcar- 

bamoyl. aikoxycarbonyl. alkanoyloxyalkyl. alkylthio. alkylsulphinyl, alkylsulphonyl. alkoxy, halogenoalkyl. 

hydroxyalkyi, aminoalkyi. alkylaminoalkyi. dialkylaminoaJkyI, carboxyalkyK alkoxycartranylalkyl. cart>amoylal- 
;o kyl N-alkylcarbamoylalkyI and N.N-diatkylcarbamoylalkyI each of up to 6 carbon atoms and from frfienyl. 

pyridl^l and phenylaJkyI of up to 10 carbon atoms, and wherein each of said phenyl or phenytalkyi groups 

may bear a substituent selected from haiogeno and nitro. and from alkyl and alkoxy each of up to 3 carbon 

atoms; 

or a pharmaceutically-acceptable salt thereof; 
75 provided that when R' is hydrogen or amino, or alkyl c: up to 6 carbon atoms, and L is a group of the 
fomiula -CONH-. then Y is not tetrazolyl. 

The chemical formulae refen-ed to herein by Roman numerals are set out for convenience on a separate 
sheet hereinafter. In this specification the tenm "alkyl" includes both straight and branched alkyl groups but 
references to individual alkyl groups sisdh as "propyr are specific for the straight c^ain version only. An 

20 analogous corwention applies to other generic terms. . 

n will be observed that a quinazofine of the invention may possess one or more asymmetric carbon 
atoms e.g. when Y is a group of the formula -A-r in whfch A is branched-chain aikytene. and tt can 
therefore exist injacemfc and optically active fomns. tt is to be understood that this invention encompasses 
a racemk: fonrt of the quinazoline and any optically-active fomn thereof which possesses anti-tumour 

26 activity. H being a matter of commorv general knowledge how a racemte compound may be separated Into 
its optically-active forms. 

ft will also be observed that a quinazoline of the invention of the formula I wherein L is a group of the 
formula -CH=CH- may exist as two geometric isomers, tt is to be understood ttiat this invention 
encompasses any geometric isomer which possesses anti-tumour activity. It being a matter of common 
30 general knowledge how geometric isomers may be separated. - 

Within the present invention tt is to be understood that a quinazoBne of the formula I may exhibit the 
phenomenon of tautomerism and that the fomiulae drawings presented vritiiin ttws specification can 
represent only one of the possible tautomeric forms, h Is to be understood that the invention encompasses 
any tautomeric forni which possesses anti-tumour activity and is not to be Kmited merely to any one 
35 tautomeric form utilised within the formulae drawings. 

n IS also to be understood that certain quinazoRnes of the formula I can exist in solvaled as well as 
unsolvated fonns such as. for example, hydrated tonnns. It is to be understood that the mverition 
encompasses all such sohrated forms which possess anti- tumour activity. 

Suitable values for the generic radteals referred to herein include those set out betow. 
40 A suitable value for R\ R2 or R^ when H Is alkyl of up to 6 carbon atoms, or lor an alkyl substituent of 
up to 6 cartjon atoms which may be present as. a substituent on an aryl or heteroaryl group, or a 
hydrogenated derivative thereof, is. for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl. s^-butyl. 
tert-butyl. penlyl, isopentyl, tert-pentyl. hexyl or isohexyl. _^ 
— A suitable value for an'alkyl substituent of up to 3 carbon atoms which may be present as a further 
45 substituent on the quinazoline ring, as a substituent on Ar. or as a substituent on a phenyl group is, for 
example, methyl, ettiyl. propyl or isopropyl. . ^ o . ^ o 

A suitable value for RP when ft is alkenyl is. tor example, prop-2-enyl. but-2-enyl, but-3-enyl or 2- 
methylproch2-enyl; and when it is alkynyl is. for example prop-2-ynyl, but-2-ynyl or but-3-ynyl. 

A suitable value for R^ when it is alkoxy of up to 6 carbon atoms, or for an alkoxy substituent of up to 6 
60 cartoon atoms which may be present as a substitutent on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, is. for example, methoxy, ethoxy, propoxy. isopropoxy, butoxy, isobutoxy. pentyloxy or 

hexyloxy. w *. .^^^r 

A suitable value for an alkoxy substituent of up to 3 cartoon atoms which may be present as a further 
substituent on the quinazoline ring, as a substituent on Ar, or as a substituent on a phenyl group is. for 
55 example, metiioxy.ettwty.propoxy or. isopropoxy. 

A suitable value for an alkylthio substituent of up to 6 cartoon atoms which may be present as a 
substituent on an aryl or heteroaryl group, or a hydrogenated derivative thereof. Is, for example, metiiylthio. 
ethylthio. propylthio. isopropylthto. butylthk). isolxitylthio, pentylthio or hexyltWo. 
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A suitable value for a halogeno subsUtuent which may be present as a further substituent on the 
quinazoiine ring, as a substituent on Ar. as a substituent on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, or as a substituent on a phenyl group is. for example, fluoro. chloro. bromo or iodo. 

A suitable value for R' when rt is substituted alkyi is. for example, fluoroniethyl. difluoromethyl. 
6 trifluoromethyl. 2-fluoroethyl. 3-fluoropropyl. hydroxymethyl. 2-hydroxyethyl or 3-hydroxypropyl. 

A suitable value for R' when it is substituted alkoxy is. for example. 2-hydroxyethoxy. 2-methoxyethoxy. 
3-methoxypropoxy or 2-ethoxyethoxy. ... , „ 

A suitable value for R* when H is hydroxyalkyl. hatogenoalkyi and cyanoalkyi is. for example. 2- 
hydroxyethyl. 3-hydroxypropyl. 2-fluoroethyl. 2-chloroethyl. 2-bromoethyl. 3-fluoropropyl. 3-chloropropyl. 
10 cyanomethyl, 2-cyanoethyl or 3-cyanopropyl. 

A suitable vakie for Ar when H is phenylene is. for example, 1 .3-phenylene or 1 .4-phenylene. 
A suitable value for Ar when it is heterocyclene is, for example, a 5-membered or 6-membered aromatic 
(that is fully unsaturated) heterocyclene diradical which contains up to 3 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, for example, thienylene. pyridylene. pyrimkainylene. 
75 thiazolylene, oxazolylene or thiadiazolylene. 

A suitaiiie halogenoalkyi substituent in Ar Is. for example, fluoromethyl. difluoromethyl or iiifluoromethyl. 
A suitable value for Y or V when It is aryl or a hydrogenated derivative thereof, is. for example, phenyl, 
cyclohexenyl. naphthyl. tetrahydronaphthyl. irKtenyl or indanyl. which may be attached through any 
available position and which may bear one or two substituents. 

A suitable value f or Y or V when it is heteroaryl or a hydrogenated derivative thereof, is. for example, a 
S-membered or 6-membered heterocyclic radical which contains up to 4 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, which heterocyclic radical is a single ring or is fused to a 
benzo ling, for example, furyl. benzofuranyl. tetrahydrofuryl. chromanyl. thienyl. pyridyl. ^^oxldopyridyl. 
piperidinyl. quinolyl. feoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. quinoxalinyl. quinazoiinyl. cinnolinyl. 
pyrrolyl. pyrrolidinyl. indolyl. imidazolyl. benzimidazolyl. pyrazolyl. indazolyl. oxazolyj. isoxazolyl. thiazolyl. 
isothiazolyl. 1.2.3-tria2olyl. 1 A4-lria20lyl. oxadiarolyl. furazanyl. thiadiazolyl. tetrazolyl or azepanyl. which 
may be attached through any available position including ttirough any available nitrogen atom and wf^ch 
may bear up to ttiree substituents including a sutetituent on any available nitrogen atom. 

Particular values for Y and r when rt is heteroaryl. or a hydrogenated derivative ttiereof. which bears 
up ID three oxo substituents include for example. 1.2-dihydrcK2-oxoquinolinyl (especially 1.2-dihydro-2- 
oxoquinolin-3-yl and 1.2-dihydro-2-oxoquinolin-6-yl). 3.4-dihydro-4-oxoquir»20linyl (especially 3.4-dihydro-^ 
oxoquinazolin-S-yl. 3.4-dihydrcH*-oxoquina2onn^yl. 3.4-dihydro-4^)xoquina2olin7.yl and 3.4^ihydro-4. 
oxoquinazolin^yl). 1.2-dihydro-2-oxopyridyl (especially 1 .2-dlhydro-2-«xopyrid-3-yl and ^^-^'hydro^- 
oxopyri*6-yO. 3.4-dihydro-4-oxopyrimidinyl (especiaHy 3.4-dihydro-4-oxopyrlmidin-2-yl and 3.4-dihydro-4- 
oxopyrimidin-5-yl). 1^.3.4-tetrahydro-2.4Klioxopyrimidinyl (especially i.2.3.6-tetrahydro-2.6-dioxopyrimidin- 
4-yl and lZ3.4-tetrahydr«>2.4-dioxopyrimidin-5-yl). 2.6-dioxopyrTOlidinyl (especially 2.5-dioxDpyrrolidin-3- 
yO. 2-oxopiperidinyl (especially 2-oxopiperidin-1-yl). 2.6KJioxopiperidinyl (especially 2,6^1ioxopiperidin-3-yl) 
arKi 2-oxoazepanyl (especially hexahydro-2-oxoa2epin-1-yl). . 

A suitable value for A when it is alkylene is. for example, methylene, ethylene, ettiylidene. tnmethylene. 
propylkJene. propylene, isopropylidene. butylidene. isobutylidene, 1-ethylethylene. 1-propylethylene. 1- 
Isopropylettiylene. tetramethylene or pentamettiylene; when His alkenylene is. for example. 1-propenylene. 
2-propenylene. 1-butenylene. 2-butenylene or 3-butenylene: and when it is alkynylene is. for example. 2- 
propynylene. 2-t)utyr»ylene or 3-t»itynylene. 

A suitable value for A when it is cycloalkylene is. for example, cyctopropylidene. 1.2-cyclopropylene. 
cydopentylidene. 1.2-cyclopentytene. 1 .3^ctopentylene. cyctohexylidene. 1 .2-cyctohexyl8n© or 1.4- 

cydohexylene. ^ ■ ^ 

A suitabte value for a substituent which may be present on an aryl or heteroary. group, or a 
hydrogenated derivative thereof, when H is alkylamino. dialkylamino. hatogenoalkyi. alkylsulphinyl or 
aJkylsulphonyl is. for example, methylamino. ethylamino. propytemino, isopropylamino. butylamino. pen- 
tylamino. hexylamino. dimethylamino. N-ethyl-N-methylamirw. diethylamino, H-rnethyl-N-propylammo. N- 
methyl-N-isopropylamino. f^ttiyl-N-isopropylamino. di-isopropylamlno. fluoromethyl. difluoromethyl. 
trIfluoroSetiiyl. 2-fluoroetti^ 3-fluwopropyl. pentafluoroethyl. heptafluoropropyl. chloromethyl dich- 
loromethyl. methylsulphinyl. etiiylsulphinyl. propylsulphinyl. isopropylsulphinyl. butylsulphmyl. methylsul- 
phonyl. ettiylsulphonyl. propylsulphonyl. isopropylsulphonyl or butylsulphonyl. 
S5 A suitable value for an alkylimino group which may replace one constituent methylene group in A is. for 
example, meti^ylimlTK). etiiylimino. propylimino or isopropylimino. 

Suitable values for substituents which may be present on an aryl or heteroaryl group, or a hydroge- 
nated derivative thereof, are. for example:- 



30 
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for N-a!kylcarbamoyl: N-methylcarbamoyl. N-ethylcarbamoyI and N-propylcarbamoyl; 
for N.N-dia!kylcarbamoyl: N.N-dimethylcarbamoyl; 

for aikoxycarbonyl: methoxycarbonyl, ethoxycarbonyl and tert-butoxycartx>ny!; 
for alkanoyloxyalkyl: acetoxymethyl. propionyloxymethyl, isobutyryloxymethy! and pvaloyloxymethyl; 
5 for hydroxyalkyi: hydroxy methyl, 2-hydroxyethyl. 1 -hydroxyethy! and 3-hydroxypropyI; 
for aminoalkyi: aminomethyi and 2-aminoethyl; 

for alkylaminoalkyi: melhylaminomethyl, ethylaminom ethyl and 2-niethylaminoethyl; 

for dialkylaminoalkyi: dimethylaminomethyl. diethylaminomethyl, 2-dimethylaminoethyl and 2- 

diethylaminoethyl; 

to for cartxjxyalkyi: carboxymethyl, 1-cartx)xyethyl, 2-carboxyethyi and 3-carboxypropyl; 

for alkoxycarbonylalkyl: methoxycartxjnyimethyl, ethoxycarbcnylmethyl, 2-methoxycart)onylelhyl and 2- 
ethoxycartx)nytethyl; 

for carbamoylalkyi: carbamoylmethyl. 2-carbamoylethyl and 3-cart)amoylpropyl; 

for N-alkytearbamoylalkyI: N-methytearbamoylmethyl, N-elhylcartjamoylmethyl, 2-(N-methylcarbamoyl)ethyi» 
16 2-(rT^thylcarbarnoy!)ethyl. 3-(N-methyk:arbanioyi)prop7l and 3-(N-ethyk::art)amoy()propyl; 

for~N,N-dialkytoarbamoyIalkyF N.WKlimethylcart>amoylmethyl. N.N-diethylcarbanr^oylmethyl and 2-(N,N- 
dime5)7*carbarpoyI)ethyl; 

for phenylalkyi: benzyl, phenethyl, phenylpropyl and phenylbutyl. 

A suitable phannaceutically-acceptable sah of a quinazolin© of the invention which is sufficiently basic ts 

20 an acid-addition saH wth, for example, an inorganic or organic acid, for example hydrochloric, hydrobromic. 
sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In addition a suitable phamiaceutically-acceptabi© 
salt of a quinazoline of the invention which is sufficiently acidic (for example a quina2olir>e of the invention 
which contains a carlx)xy group) is an alkali metal salt, tor exampte a sodium or potassium saJt, an alkaline 
earth metal salt, for example a calcium or magnesium saH an ammonium or tetra(2-hydroxyethyl)- 

25 ammonium salt or a salt witii an organic base which aRords a physiologically-acceptable cation, for example 
a salt with methyiamine, trimethylamine or tris(2-hydroxyethyl)amine. 

A particular quinazoline of tt>e invention has tiie fonnula I wherein Is hydrogen or amino, or is alkyi 
(especially methyl, etiiyl and isopropyi) or alkoxy (especially metiioxy and ethoxy) each of up to 6 cartxjn 
atoms: or is alkyi of up to 3 carbon atoms whfch bears one, two or three tiuoro substituents (especially 

30 fiuoromethyl, difkioromethyl. trifluoromethyl, and 2-fluoroethyl); 

wherein the quinazoline ring may tjear no further substituenl or may bear one further substituent setected 
from halogeno (especially fluoro, chtoro and bromo) and from alkyi and alkoxy each of up to 3 cartx>n 
atoms (especially methyl and metiioxy); 

wherein R^ is alkyi (especially methyl, ethyl and propyl), alkenyl (especially prop-2-enyl), alkynyl (especially 
36 prop-2-ynyO. hydroxyalkyi (especially 2-hydroxyett\yl and 3-hydroxypropyl). hafogenoalkyl (espectally 2- 
fiuoroethyl, 2-chkxoethyl, 2-bromoetiiyI and 3-fluoropropyi) and cyanoalkyi (especially cyanometiiyl and 2- 
cyanoethyt) each of up to 6 carbon atoms; 

wherein Ar is. phenylene (especially 1 ,4-phenylene) or helerocyclene (especially tiiienylene, pyridytene. 
pyrimidinylene, Ihiazolytene and thiadiazolylene) which is unsul>stituted or whteh t>ears one or two 
40 substituents selected from halogeno (espedaJiy fluoro. chloro and bromo), hydroxy, amino and nitro, and 
alkyi (especially methyl and etiiyl), alkoxy (especially methoxy and etiioxy) and halogenoalkyi (especially 
fluorometiiyl, difluoromethyl and trifluoromethyl) each of up to 3 carixKi atoms; 

wherein L is a group of tiie formula -CO.NH-, -C0.NR3-. -CH2O- or -CO.O. wherein R3 is alkyi (especially 
methyl and ethyl) of up to 6 carbon atoms; and 
45 wherein Y is aryl (especially phenyl and naphtiiyl) each of up to 10 cartxn atoms, or heteroaryl or a 
hydrogenated derivative thereof (especially pyridyl. quinolyl. isoquinolyl. pyrimidinyl, imidazolyl, thiazolyl, 
2.5-dioxopyrroridinyl or 2,6-dioxopiperidinyl; or 

y is a group of tt>e formula -A-r in which A is alkyler>e (especially methylene, ethylene, ettiylidene. 
trimethylene, propylidene, propylene, butylkiene, isobutylidene, 1-isopropylethylene and tetrametfiylene) of 

60 up to 6 carton atoms, and is aryl or a hydrogenated derivative thereof (especially phenyl, naphthyl. 
tetrahydronaphthyl. indenyl and indanyl) each of up to 10 carbon atoms, or heteroaryl or a hydrogenated 
derivative thereof (especially furyl, thienyl. pyridyl. quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl, 
quinoxalinyl, quinazolinyl, cinnolinyl. indolyl. imkiazolyl. benzimidazolyl. pyrazolyl, indazolyl. oxazolyl. isox^ 
azolyl. tiiiazolyl, isothiazolyl, 1 .2.3-triazolyl. 1 .2.4-triazolyl. thiadiazolyl, tetrazolyl and hexahydro-2-ox- 

65 oazepinyl; wherein one constituent metiiylene group in A may be replaced by an oxy. tiiio, sulphinyl. 
sulphonyl or imino group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear up to ttiree substituents selected from hydroxy. 0x0. amino, nitro. cyano, carbamoyl, 

6 
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sulphamoyl. carboxy and hatogeno (especially fluoro. chloro and bromo). and from alkyi (especially methjj 
and ethyl), alkyiamino (especially methylamino and ethylamino). dialkylaminc (especially ^'"eftiMam.no and 
diethyjnino). N-alkyfcarbamoyI (especially N-methylcarbamoyl and N^thylcarbamoyO. N.hW.alkytear- 
bamoyl (especiiily N.N-dimethylcarbamoyI and N.N^Iethylcarbamoyl). alkoxycarbonyl (espeaally mettiox- 
ycarbonyl. ethoxycirtJSnyl and tert-butoxycarbonyl). alkanoyloxyalkyl (especially isobutyryloxy methyl and 
plvaloyloxymethyl) alkylthio (espidally methyhhio and ethylthio). alkylsulphinyl (especially methylsulphmy^ 
ethylsulphinyl and isopropylsulphinyOt alkylsulphonyl (especially methylsulphonyl. ethyteu phenyl and 
isopropylsulphonyl), alkoxy (especially methoxy and ethoxy). halogenoalkyi (espeaally tn luoromethyl). 
caioxyalkyi (especially carboxymethyl. 1-carboxyethyi. 2-car1X)xyethyl and 3^rboxypropyl . alkoxycar- 

, bonylalkyi (especially methoxycarbonylmethyl and 2-methoxycarbonylethyl). carbamoylalkyi (especially 
cartwmoylmethyl and 2-cart)amoylethyl). N- alkylcarbamoylalkyi (especially N-methylcart)amoylmettiy and 
2-(N^thylcarbamoyl)cthyl) and N.NKliaikylcarbamoylalkyl (especially N.N-dimethylcarbamoylmethy and 
2WN.N-dimethylcarbamoyl)ethyl) ^Oi of up to 6 carbon atoms; and from phenyl, pyridyl and Pheny^ky 
(es-^dally benzyl, phenethyl and phenyipropyl) of up to 10 carbon atoms, and wherein eadi of said pheny 

6 or phenylaJkyI oroups may bear a substituent selected from halogeno (especially fluoro. chtoro and bromo 
and nitro. and from alky I (especially methyl and ethyl) «nd alkoxy (especially methoxy and ethoxy) each of 
up to 3 carton atoms; or a pharmaceutically-acceptatrfe saH thereof. 

A further partteular qoinazoline of the invention has the formula I wherein R' is hydrogen or ammo, or 
methyl, ethyl, methow or fkioromethyl; , . ^ 

« wherein the quinazoKne ring may bear no further substituents or may bear one hirther substrtuent selected 
from fluoro, chloro. methyl and methoxy; 

wherein is methyl, ethyl, propyl. prop-2-6nyl. prop-2-ynyl. 2-hydroxyethyl. S^ydroxypropyl. 2-fluoroethyl. 

2-bromoethyl or cyaniomethyl; ^. ^ . . ^ ^ 

wherein Ar is 1 ,4iDhenylene. thienylene. pyridylene, pyrimidinylene or thiazolytene which ,s unsubsbtuled or 
» which bears a substituent selected from fluoro. chtoro. bromo. hydroxy, amino, nitro. methyl, methoxy and 

S^irLTagroup of the formula ^O.NH-. -CO.NR' - or -CO.O. wherein R» is methyl or ethyl; and 
V is phenyl. 2.&Kr.oxopyrrolidinyl or 2.6<iioxopiperidinyl. or Y is a group of the forrnula "^rY^ ^ is 
methylene, ethylene, ethylidine. trimethylene. propylidene. propylene. butyMene. jsobutylidene or 
30 tetraiJiethylene and V is phenyl, furyl. thienyl. pyridyl. quinolyl. isoquinolyl pyrazinyl pynm^ny 
quinazoBnyl. pyridazinyl. indolyl. imidazolyl. benzimidazolyl. pyrazolyl. indazolyl. oxazolyl. isoxazolyl. 
thiazolyl. T.2.a-tria20lyl. 1.2,4-triazolyl.tetra20lylorhexahydro-2-oxoazepln-1-yl; 

wfSein one constituent methylene group in A may be replaced by a thio. sulph.nyl. sulphonyl or im.no 

35 SteSn^'ich of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo. amino^ nrtro cyano. '^^^y^ 
sulphamoyl. 4tx,xy. fluoro. chtoro. bromo. methyl, ethyl, methylamino. 

dieSytemlno. N^nethyk:arbamoyl. W-ethylcart«moyl. N.N-dimethy^«rbamoyl^ w^-^jT^I^Sfo 
methoxycartxjnyT ethoxycarbonyl. tert-butoxycarbonyl. isobutyryloxymethyl. '^^''^y'^^r ^^.^^S^**/ 
40 ethyllWo. methylsulphinyl. ethysulphSTyl. methylsulphonyl. ethylsulphonyl. mefliacy. f*'"^' !f 

carLxyr^ethyl. iK^rtJOxyethyl. 2K:ar1x>xyethyl. 3^xypropyl. cart>amoylmethy.. H'^^^^^^^ 
methyl. N.rWimelhyloaibamoylmethyl. phenyl, pyridyl. benzyl, phenethyl or ph^ylpropyl. ^^^f"^ 
phenyl g?o-Jlp within said substituents may bear a substituent selected from fluoro. chloro. bromo. nrtro. 
methyl, ethyl, methoxy and ethoxy; 

!E,T^^q*«2oH„. dng n,w be. « K.*er ^.bMHuenK « nw t»» "» lurtN.. aJbstton. »lecl«l 

from fluoro. chloro. methyl and methoxy; 
50 wherein is methyl, ethyl, prop-2-enyl or prop-2-ynyl; 

ZSn Ar is 1.4-^enylene thienylene. pyridylene or thiazolytene which is unsubsUtuted or wh«:h bears a 

fluoro or nitro sut^stituent; 

wherein L is a group of the lonmula -CO.NH- or -CO.O; and ,u . ^ 

T^sTlyl. or Y is a group of the formula -A-Y' in which A is methylene, ethylene ettn,l.dene. ^^^^ 
66 propjiidene. propyle^ or isobutylidene and Y^ is phenyl. 2-thienyl. ^-Py"^'; 3^>y"<^y':/Py"^y'- ^ 
ouinoM A^uinXl. S^nuinolyl. 2-pyrimidinyl. 4-pyrimidinyl. 6<,uina2olinyl. 3^ndolyl. t-mxlarolyl. 2Hrn- 
SSoK: 4SdSl.^benzimidaS[yl. 2-thLolyl. 5-thiazolyl. 1 .2.4-triazol-l-yl. 1 .2.4.triazol-3.yl or tatrazol. 
5-yl. or Y is phenylsulphonyl; and 
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wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro. cyano, carbamoyl, cartx)xy. fiuoro, chioro. methyl, 
ethyl. N-methylcartjamoyI, N.N-dimethyicart)amoyl. methoxycartK>nyl, elhoxycarbonyl, pivaloyloxymethyl. 
methoxy. trifluoromethyl. carboxymethyl. 1-carboxyethyl. 2-carboxyethyl. 3-cart)0xy propyl, 4-pyridyl and 
benzyl; 

or a pharmaceutically-acceptable salt thereof. 

An especially preferred quinazoline of the invention has the formula I wherein is amino, methyl or 
methoxy; 

wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
wherein is methyl, ethyl or prop-2-ynyl; 

wherein Ar is 1 .4-phenylene or thien-2,5-diyl, or is pyrid-2.5-diyl with the group -L-Y in ttie 2-position. or is 
2-fluoro-1 ,4-phenylene with the group -L-Y in the 1 -position; 
wherein L is a group of the formula -CONH-; 

arrd wherein Y is benzyl or phenylsulphonyl which may bear a nitro. cyano. carboxy or trifluoromethyl 
substituent, or Y is thiazol-S-ylmethyl or 1,2.3.6-tetrahydro-2.&-dioxopyrimicfin-4-ylmethyl. or Y is 2,3- 
dihydro-4-oxoquinazoIin-6-ylmethyl which may bear one or two methyl sut^stituents; 
or a pharmaceutically-acceptable salt thereof; 

A further especially preferred quinazoline of the invention has the formula I wherein is methyl; 
wherein the quinazoline ring may tjear a methyl substituent in the 7-position; 

wherein R^ is methyl or prop-2-ynyl; wherein Ar is 1, 4-phenylene, or 2-fluoro-1 ,4-phenylene with the group 
-L-Y in tfie 1 -position; 

wherein L is a group of the formula -CO.NH-; and 

Y is a group of the formula -A-Y^ in which A is methylene and V is 2-nitrophenyl, 3-nitrDphenyl, 3- 
cyanophenyl, 4-cart»oxyphenyl or 3-trifiuoromethylphenyI, or Y^ is 5-thiazolyl, 2,3-dihydro-4-oxoquinazolin-6- 
yl, 2,3-dihydro-2-methyM-oxoquinazoIin-6-yl or 2,3-dihydro-2,3-dimethyl-4-oxoquinazonn-6-yl; 
or a pharmaceuticalty-ac(»ptable sah thereof. 

Specific preferred quinazolines of the invention form the group of compounds:- 
p^N-(3.4Kiihydn^2-methyl-4-oxoquina2olin-6-ylmethyl)-N- 
oxpquinazolirv6- ylmethyl)l)en2amide; 

p-[N-(3^4-dihydro-2-methyM-oxoquinazolin-6-ylmethyl>-J^prop-2-yn 
benzamide; 

p-[N-(3,4-dihydro-2-methyl-4-oxpquinazofin-6-ylmethyl>-N-^ 

p-[N-<3,4-dihydro-2-methyl-4<>xoquiha2oKn-6-ylmethyl)-N-<n^^ 

benzamide; 

5^NH3.4-dihydro-2-methy»-4-oxoquinazolin-e-ylmethyl>-N-{prop-2-y^ 

cafboxamide: . 
p-[hK3,4-dihydro-2-methoxy-4K)xoquina2olin^ylmethyl)-hHproF^-2-ynyl)ami 

p^^H2•amino-3.4-dlhydro-4-oxoquinazol*ln-6-ylmethYl^^^ 

p^^5-(3,4-dihyd^c>•2-methyHH)xoquinazoli^>-6-ylmethyl)^^ 

and* 

p^f^3,4-dihydro-2,7Kfimethyl-4-oxoquinazolin-6-ylmethyl)-N-(prop^^^ 
beruamide; 

or a pharmaceutically-acceptabte salt thereof. 

According to a further feature of the present invention there is provided a quinazoline of the formula I 
{set out hereinafter) 

wherein R' is alkyl or alkoxy each of up to 6 cartwn atoms; 

or is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 
fiuoro sukjstituents; 

or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 cartoon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein is hydrogen, alkyl. alkenyl. alkynyl, hydroxyalkyl. halogenoalkyi or cyanoalkyi each of up to 6 
cartx)n atoms; 

wherein Ar is phenylene or heterocyctene which may be unsubstituted or may bear one or two substituents 
selected from halogeno. hydroxy and amino, and from alkyl, alkoxy and hatogenoalkyi each of up to 3 
cartwn atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO-. -CO.NR?-, -NR^CO-, -CH = CH-. -CH2O-. -OCH2-, 
-CH2S-, -SCH2-. -CO.CH2-. -CH2.CO-or -CO.O. wherein R^ is alkyl of up to 6 caitKMi atoms; and 
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wherein Y is aryl or a hydrogenated derivative thereof each oJ up to 10 carbon atoms, or heteroaryl or a 

hvdrogenated derivative thereof, or ...... 

Y Is aoroup ot the formula -A-V in which A is alkytene. cycloallcylene; alkenylene or alkynylene each of up 
to .6 cartjon atoms, and Y' is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
5 heteroaryl or a hydrogenated derivative thereof: . ^. , ... , 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphmyl. sulphonyl or 
imino group or an alkylimino group of up to 6 cartx)n atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. cartjanwyl. 

,0 carboxy and halogeno. from alkyl. alkylamino. dialkylamino. N-alkytearbamoyl. N.N^ialkytearbamoyl alkox- 
ycartjonyl. alkylthto. alkylsulphinyl, alkylsulphonyl. alkoxy. halogenoalkyl. hydroxyalkyl. aminoalkyi al- 
kylaminoalkyl. dialkylaminoaikyl. carboxyalkyl. alkoxycarbonylalkyl. carbamoylalkyl. N-alkylcarbamoy alkyl 
and N N-dialkykarbamoylalkyI each of up to 6 carbon atoms and from phenyl and phenylalkyl of up to 10 
carb5?I"itom8. and wherein each of said phenyl groups may bear a substituent selected from halogeno and 

J5 from alkyl and alkoxy each of up to 3 cartion atoms; 

or a pharmaceutfeally-acceptabte salt thereof: . . 

provided that when R' is alkyl of up to 6 carbon atoms, the quinazoHne ring bears no further sutettuents or 
bears one further substituent selected from hatogeno and alkyl of up to 3 carbon atoms. is alkyl. alkenyl 
or alkynyl each of up to 6 carbon atoms. Ar is phenylene which is unsubstituted or bears one or 

20 substituents selected horn halogeno. hydroxy and amino, and L is a group of the fonnula -CONH-. then Y is 

A*^itaWe "Ulue tor Y or Y^ when it is heteroaryl. or a hydrogenated derivative thereof, within the 
quinazoline of the fonnula I as defined immediately above, is. for example, a 5-membered or B^embered 
heterocycOc radical which contains up to 4 heteroatoms selected from the group consisting of oxygeri. 
« nttrogen and sulphur, for example, furyl. benzofuranyl. tetrahydrofuryl. chromanyl. thienyl. pyndyl. qu.riolyl. 
isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. pyrrolyi. indolyl. imWazolyl. benamidazolyl. pyr^olyl. .n- 
dazolyl. oxazolyl. isoxazolyl. thiazOlyl. isotWazolyl. 1.25-tria2olyl. 1Z4^na20lyI. oxadiazolyU hjrazanyl. 
thiadiazolyl or tetrazolyl. which may be attached through any available position including through any 
available nitrogen atom and which may bear one or two substituisnts including a substituent on any available 

" ""^hlrtw particular quinazoBne of the invention has the fomnula I wherein R' is alkyl (especially methyl, 
ethyl and Isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to 6 carbon atoms: or B is akyl 
of up to 3 carbon atoms which beare a hydroxy substituent or which bears one. two or three fluoro 
substituents (especially fluoromelhyl. difluoromethyl. tiinuoromethyl. 2-fiuoroethyl. hydroxymetiiy^ ma 2- 

35 hydroxyethyl): or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 cartwn atoms 
(espedally 2-hydroxyethoxy. 2-methoxyethoxy and 2-ethoxye1hoxy): ^ . , ^ 

wherein the quinazoTine ring niay bear no further substituent or may bear one further substituent selo^ 
from halogeno (especially fluoro. ct.toro and bromo) and from alkyl and alkoxy each of up to 3 cartxjn 
atoms (espedally methyl and methoxy); ^ ^ n \ 

M> Wherein R» is hydrogen, alkyt (espedally methyl, ethyl and propyl), alkenyl (especially P^«>P-2-^yfl^f^ 
(espedally prop-2-ynyl). hydroxyalkyt (espedally 2-hydroxyethyl and 3-hydroxypropyl). f«logenoalM 
(espedally IflSiroethyl. 2-chkxoethyl. 2.bromoethyl and 3-fluoropropyl) and cyanoalkyi (espeaally 
cyanomethyland2-cyanoethyl)eachof upto6cart)oaatoms: o 
. wherein Ar is phenylene (espedally 1.4.phenytene) or heterocyctene (espedally thienylene pyndylene. 
45 pyrimidinylene. thiazolylene. oxazolylene and tWadiazolylene) whi* is unsubstituted or wtiich bears one or 
two substituents.selected from halogeno (espedally fluoro. ditoro and bromo). hydroxy and amino and alkyl 
(espedally methyl and ethyl), alkoxy (espedally methoxy and ethoxy) and hata^enoalkyl (espeaally 
fluoromethyl. dmuoromethyl and frifluoromethyO eadi of up to 3 cartx«™^^ 

wherein L is a group of the fofmula -CO.NH-. ^H.CO-. -CO.NR3-. -NR3.CO-. -CH = CH-. -CH.O^-OCH^-. 
60 -CO-CHj -. -CHs.CO or -C0.0-. wherein R^ is alkyl (espedally methyl and ethyl) of up to 6 cartjon atoms: 

wt^rein Y is aryl or a hydrogenated derivative thereof (espedally phenyl. 'cyctohexenyl. naphthyl. 
tetrahydronaphthyl. indenyl and indanyl) each of up to 10 cartxxi atoms, or heteroaryl or a hydrogerwated 
deriv^ve thereof (especially furyl. benzofuranyl. thienyl. pyridyl. quinolyl. isoquinoiyl. pyrazinyl. PVnniKi.nyl. 
55 pyridazinyl. indolyl. imidazolyl. benzimidazolyl. pyrazolyl. indazolyl. oxazolyl. thiazolyl. 1.2.3-tnazolyl. 1.2.4- 
triazolyl. oxacfiazolyl. thiadiazolyl and tefrazolyl): or . ^ , 

Y is a groiip of the formula -A-Y' whteh A is alkylene (espedally methylene, ethylene, ethyliderm. 
frimethylene. propyBdene. propylene. Hsopropytethylene and teframethylene) or cydoalkylene (especially 
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cyclopentylidene. 1^-cyclopentylene. 1 ,2-cyclohexylene and 1 ,4-cyclohexylene) each of up to 6 cartwn 
atoms, arxi V is aryl or a hydrogenated derivative thereof (especialJy phenyl, naphthyl. tetrahydronaphthyl. 
indenyl and indanyl) each of up to 10 cartwn atoms, or heteroaryl or a hydrogenated derwative thereof 
(especially pyridyl. quinoiyi, isoquinoiyi, pyrazinyl. pyrimidinyl. pyridazinyl, indolyl. imidazolyl. berv 
zimidazolyl. pyrazofyl. indazolyl, oxazolyl, thiazolyl. 1 .2>tria20lyl, 1 ,2.4-tria2olyl. thiadiazolyl and tetrazolyl); 
wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl or sulphonyl 
group; and 

v^herein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may l>e unsubsbtuted 
or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, carboxy and 
halogeno (especially fiuoro, chloro and bromo). and from alkyi (especially methyl and ethyO. alkyiamino 
(especially methylamino and ethylamino), dialkylamino (especially dimethylamino and diethylamino). N- 
alkylcart)amoyl (especially N-methylcart)amoyl and N-^thylcarbamoyl), N.N-dialkylcart>amoyl (especially 
N.N- dimethylcarbamoyi and N.N-diethylcarbamoyI). alkoxycarbonyl (especially methoxycart>onyl. ethox- 
ycartwnyl and tert-butoxycarbonyl). alkylthio (especially methylthio and ethylthio). alkylsulphinyl (especially 
methylsulphinyl. ethylsulphinyl and isopropylsulphinyl). alkyteulphonyl (especially methylsulphonyl. ethylsul- 
phonyl and IsopropylsulphonyO. alkoxy (especially methoxy and ethoxy). halogenoalkyl (especially 
trifluoromethyl), hydroxyalkyi (especially hydroxymethyl and 2-hydroxyethyl), aminoalkyi (esped^ly 
aminomethyl). carboxyalkyi (especially carboxymethyl and 2-<:arboxyethyl). alkoxycarbonylalkyl (especiaUy 
methoxycarbonylmethyl and 2-methoxycarbonylethyl). cartjamoylalkyi (especially cartamoylmethyl and 2- 
carbamoylethyl). W-alkylcarbamoylalkyI (especially N-methylcarbamoylmethyl and 2KN-n\ethylcarbamoyl)- 
ethyl) and N.N-dialkylcarbamoylalkyI (especially N.N-dimelhylcarbamoyimethyl and 2-(N,N-din>ethylcar- 
bamoyI)ethyireach of up to 6 carbon atoms; and from phenyl and phenylalkyi (especially benzyl, phenethyl 
and phenylpropyl) of up to 10 carbon atoms, and wherein each of said phenyl groups may bear a 
substituent selected from haJogeno (especially fluoro, Chloro and bromo) and from alkyI (especially methyl 
and ethyl) and alkoxy (especially methoxy and ethoxy) each of up to 3 carlxjn atoms; 
or a pharmaceutk:ally*acceptable salt thereof. 

provided that when is alkyI of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
l>ears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, Is alkyI, alkenyl 
or alkynyl each of up to 6 cartxin atoms. Ar is phenylene whteh is unsubstituted or bears one or two 
substituents selected from halogeno. hydroxy and amino, and L is a group of the formula -CONH-. then Y is 
not tetrazoKS-yl. 

A hjrther preferred quinazofine of the invention has the fomnula I wherein R' is methyl, ethyl. mettK>xy 
or fluoromethyl; 

wtierein the quinazoline ring may bear no further sutjstituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein R^ is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2- ynyl, 2-hydroxyethyl. 3-hydroxypropyl. 
2-fluoroethyl, 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene. thienylene. pyridylene. pyrimidinylene, thiazolylene or thiadiazolytene which is 
unsubstituted or whidi bears one or two substituents selected from fluoro, chloro, bronK), hydroxy, amino, 
methyl, methoxy and trtfluoromethyl; 

wherein L is a group of the fomiula ^O.NH-. -NH.CO-. -CO.NRS -NR3.CO, -CH =CH-, -CH2O-. -CO.CH2- 
or -CO.O. wfierein R^ is methyl or ethyl; and 

Y is phenyl, naphthyl. tetrahydronaphthyl. pyridyl, quinoiyi. isoquinolyl. pyrimidinyl. indolyl. imidazolyl. 
l>©n2imidazolyl, pyrazolyl, indazolyl. oxazolyl, thiazolyl, 1 ,2.3-triazolyl. 1 ^.4-triazoly I. thiadiazolyl or 
tetrazolyl; or 

Y is a group of the fonnula-A-Y' in which A is methylene, ethylene, ethylidene. trimethylene, propylidene, 
propylene, l-isopropylethylene or tetramethylene and Y^ is phenyl, naphthyl, tetrahydronaphthyl, indenyl. 
indanyl, pyridyl, quinoiyi, isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. indolyl. imWazolyl. benzimidazolyl. 
pyrazolyl. indazolyl. oxazolyl, thiazolyl. 1 .2.3-triazolyl, 1 2.4-triazolyl, thiadiazolyl or tetrazolyl; 
v4ierein one constituent methylene group in A may be replaced by an oxy, thio. sulphinyl or sulphonyl 

group; and . 
wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro, cyano, carbamoyl, carijoxy, fluoro. 
chtoro. bromo, methyl, ethyl, methylamino, ethylamino. dimethylamino. diethylamino. N-methyk?arbamoyi, 
N-elhylcarbamoyI, N,?4-dimethylcart>arT>oyl, N.N-diethytearbamoyl, methoxycarbonyl, ethoxycartonyl. tert- 
butoxycarbonyl. meth7lthio, ethylthio. methylsulphinyl. ethylsulphinyl, isopropylsulphinyl. methylsulphonyl. 
ethylsulphonyl. isopropylsulphonyl, methoxy, ethoxy, trffluoromethyl. cartwxymethyl, 2-carboxyethyl. car- 
bamoylmethy!. N-methytearbamoylmethyl. N.N-dimethyteartjamoylmethyl. phenyl, benzyl, phenethyl or 



10 



EP U 373 8»1 A:^ 



phenylpropyl. and wherein each of said phenyl groups may bear a substrtuent selected from fluoro. chloro, 
bromo, methyl, ethyl, methoxy arKi ettioxy; 
or a pfwrmaceutically acceptable salt thereof; 

provided that when R' is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
5 further substituent selected Iran fluoro. chloro and methyl. 

is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl. ^ „ 

Ar is 1.4-phenylene which is unsubstituted or bears one or two substituents selected from fluoro. chloro. 

bromo, hydroxy and amino, and 

L is a group of the formula -CONH-. then Y is not tetrazol-5-yl. 
70 A further especially preferred quinazoline of the invention has the fonnnula I wherein R' is methyl, ethyl, 
methoxy or fluoromethyl; 

wherein the quinazoRne ring may bear no further subsUtuents or may bear one further substituent selected 

from fluoro. chkwo. methyl and nrethoxy; ^ , „ ^ ^ , o 

wherein R^ is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl, 2-hydroxyelhyl. 3-hydroxypropyl. 2- 

is fluoroethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar Is l.4^enylene. thien-2.J.-diyl. pyrid-2.5KJiyl or thiazol-2.5Kliyl which is unsubstituted or which 

bears one or two substituents selected from fluoro. chloro, hydroxy, amino and methyl; 

wherein L is a group of the formula -CO.NH-. -CO.NR^- or -C0.0-. wherein is methyl or ethyl; and 

Y is phenyl, pyridyl. pyrlmldinyl, imidazolyl, thiazdyi or 1.2,3-tria20lyl: or 

20 Y is a group of the lonnula -A-Y^ in which A is methylene, ethylene, ethylidene or trimethylene ai^d Y is 
phenyl, naphthyl. pyridyl. quinolyl. isoquinolyl. pyrimidinyl. indolyl. imida20lyl. benamidazolyl. pyrazolyl. 
indazolyl. thiazolyl. 1 Aa-Wazolyl. i .2.4-triazolyl. thiadiazolyl or tetrazolyl; and 

wherein each of said aryl or heteroaryl groups may be unsubstituted or may bear one or tvro substtuents 

selected from amino, nitro. fluoro. methyl, carbamoyl. N-methylcarbamoyl. N.N-dimethylcarbamoyl. methox- 
25 ycarbonyl. ethoxycarbonyl. methylsulphinyl. methylsulphonyl, methoxy, trKluoromethyl or benzyl; 

or a pharmaceutically acceptable salt thereof. . „, . ^, 

A further especially preferred quinazolirw of the invention has the formula I wherein R^ is methyl; 

wherein R» is hydrogen, methyl, ethyl, prop-2-ynyl or 2-fluoroethyl: ^ ^ , v 

wherein Ar is 1 .4-pheny lene or ttiien-2. Wiy I, or is pyrid-2.5-diyl or thia2ol-2. WiyI each with the group -L-Y 
30 in the 2-position. or is 2-fluoro-1 .4-phenylene with the group -L-Y in the 1-position; 

wherein L is a group of the formula -C0.Nh4-. -CO.NR'- or -CO.O-. 

w^rein R3 is methyl or ethyl: and 

wherein Y Is phenyl; or „^ vi » 

Y is a group of the fomiula -A-Y^ in which A is methylene, ethylene, ethylidene or tnmethylene and Y is 
35 phenyl. 2-pyridyl. S-pyridyl. 4.pyridyl. 1-isoquinolyl. 3-lsoquinolyl. 4HSOquinolyl. 2-pyrlmidinyl. 4^ynmidinyl. 

Suyrimldinyl. 2-indolyl. 3-indolyl. l-imidazolyl. 2-imida20lyl. 2-benzimidazolyl. l-pyrazolyl. 3^)yra20lyl. 
pyrazolyl. S^ndazolyl. 2-thia2olyl. 4-thiazolyl. S-thiazolyl. lA3-tria2oM-yl. 1 A4-tria2ol-3-yl, IZ-MnazoM-yl. 
1 ,2,4-lria2oM -yl. 2-lhiadia2olyl or S-tetrazolyl: and • u^.. ^ 

wherein each of said aryl or heteroaryl groups may be unsubstituted or may bear one or two substhients 
40 selected from amino, nitro. carbamoyl, fluoro. methyl, ethoxycarbonyl. methylsulphinyl. methylsulphonyl. 
methoxy. trifluoromethyt or Ijenzyl: 

or a pharmaceutically-acceptable salt thereof. . „, ■ ^ i 

A further especially preferred quinazoane of the invention has the formula I wherein R is methyl; 
wherein R* is methyl, ethyl or pro;>2-ynyl: wherein Ar is 1.4-phenylene or thien-2.5Kfiyl. or is pynd-2,Wi3j 
45 or thia20l-2.5KJiyI each with the group -L-Y in the 2-position. or is 2-fluoro-1 .4-phenylene with the group -L-Y 
in the 1-po^on; 

wherein L Is a group of the formula -CO.NH- and . v« • « . .^^..i a. 

Y is a group of the formula -A-Y' in which A Is methylene or ethylene and Y* is 2-pyndyl.>pyndyl. 4- 
pyridyl, 3-indolyl or 1.2.4.triazol-1-yl. or Y' is phenyl which may be unsubstituted or may bear a substrtuent 
so selected from amino, nitro. ethoxycarbonyl or trifluoromelhyl; 
or a pharmaceutically-acceptable salt thereof. 

Further specific preferred quinazoBnes of the invention form the group of compounds:- 
N-ben2yl-p-W3.4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-l^prop-2-ynyl)amino]ben2amide; 

S^IN-(3 4-dmydro-2-methyM-oxoquina20lin-6-ylmethyl)-N-{prop-2-ynyl)amino>N-(r^^ 
55 5^[N-(3!4.dihydro-2-methyl-^xoquinazolin-6-methyl)-N-<prof>2-ynyl)ami^^ 
^tfH3.4-<lihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-{prop-2-ynyl^ 

N-ben2ylimida2ol-2-ylmethylp^^^(3.4-dihydro-2-methyl-4K^^ 



11 



EP 0 373 891 A2 



A quinazofine of the invention, or a pharmaceutically-acceptable salt thereof, may be prepared by any 
process known to l>e applicable to the preparation of chemically-related compounds. 

Such processes are provided as a further feature o1 the invention and are illustrated by the lollovwng 
representative examples, processes (a) to (f). 

(a) A preferred process for the manufacture of a quinazoline of the invention comprises the reaction of a 
cxjmpound of the fomiula II (set out hereinafter) wherein has the meaning stated above, provided that 
when is arriino. hydroxyalkyi or hydroxyalkoxy any amino or hydroxy group is protected by a 
conventional protecting group. is hydrogen or a protecting group and Z is a displaceable group, with a 
compound of the formulat- 

HNR2-Ar-L-Y ,^ , . 

wherein Ar. L and Y have the meanings stated above, provided that when there is an ammo, aikylamtno. 
Imino hydW or carboxy group in R^, Ar or Y. any amino, aikylamino. imino and carboxy group is 
prote^ed by a conventional protecting group and any hydroxy group may be protected by a conventional 
protecting group or aHematively any hydroxy group need not be protected ; 
whereafter any undesired protecting group in R\ R2, Ar anc Y is removed. 

The reaction is preferably carried out in the presence of a suitable base such as. for example, an alkali 
or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide or potassium hydroxide, or. for example, an organic amine base such 
as for example, pyridine, iutidine. collidine. 4-dimethylaminopyridine. triethyiamine, morpholine or 
di^icyck)[5.4.01undec-7-ene. The reaction is preferably canried out in a suitable inert solution or diluent 
for example dlmethytfomiamide. dimethylacetamide. r*^ethylpynroIidin-2-one or dimethylsulphoxide and at 
a temperature in the range, for example. 25 to 150*»C."convenlently at or near 80*»C. 

A suitable protecting group tor a hydroxy group may be. for example, an esterifying group, for example 
an acetyl or benzoyl group, which may be removed by hydroiy^s with a base, tor example sodium 
hydroxide, or provided that R^. L and Y do not contain an alkenyl or alkynyl group, the protecting group 
may be. for example, an o-arylalkyl group, for example a benzyl group, which may be removed by 
hydrogenation over a catalyst for example palladiunrHjn-charcoal. 

A suitable protecting group for an amino, aikylamino or imino group may be, for example, an 
alkdxycartx>nyl group, for example a tert-butyloxycarbonyl group which may be renrraved by treatment with 
an organic add. for example trifluoroacetic acid; or it may be. for example, a benzyloxycarbonyJ group 
which may be removed by treatment with a Lewis acid, tor example twron tris(trifluoroacetate). 

A suitable alternative protecting group for a primary amino group is, for example, a phthaloyi group 
which may be removed by treatment wrth an alkylamine, for example dimethylaminopropylamine. or with 

hydrazine. ^ 

A suitable protecting group for a carboxy group may be an esterifying group, for example a methyl or 
an ethyl group which may be removed by hydrolyss with a base, for example sodium hydroxkJe: or. tor 
example a t^-butyl group which may be removed by treatment with an organic add. for example 

trifluoroacetic add: ... j ^ 

A suitable value for R* when it is a protecting group is. for example, a pivaloytoxymethyl group which 

may be removed by hydrolysis with a base, for example sodium hydroxWe. 

2 may be. for example, a halogeno or sulphonytoxy group, for example a chtoro. bromo. methanesul- 

phonytoxy or. toluene-p-sulphonyloxy group. ^ 
The compound of the formula:- 

HNR2-Ar-L-Y . . ^ ^ ^ 

wherein L is a group of tfw formula -CONH- or -C0NR3- wherein R^ has the meanings stated above, used 
as a starting material above, may be obtained by the reaction of an add of the fonnula 02N-Ar^02H. or a 
reactive derivative thereof, wherein Ar has the meaning stated above with an amine of the fonnula HjN-Y or 
R3NH-Y v/herein R3 and Y have the meanings stated above and any amino, aikylamino. imino and cartxocy. 
group In Ar and Y is protected by a conventional protecting group as stated above and any hydroxy group 
I in Ar and Y may be protected by a conventional protecting group as stated above or alternatively any 
hydroxy group need not be protected. Thereafter the nitro group may be reduced by conventional means to 
an amino group which in turn may be alkylated with a compound of the fonnula R^-Z wherein R^ and 2 

have the meanings staled alx)ve. , u t ,* 

A suitable reactive derivative of an acid of the fonnula given above may be, for example, an acyl haitde. 
for example an acyl chloride fonned by tine reaction of the add and an inorganic add chtorWe, for example 
thionyl chtoride; a mbced anhydride, for example an anhydride formed by the reaction of the acid and a 
chlorofonnate such as isobutyl chtoroformate; an active ester, for example an ester fom^ed by the reaction 
of the acid and a phenol such as pentafluorophenoi; an acyl azkie. for example an azide fomied by the 
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reacUon of fne add and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a cyanide 
formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or the product, of the 
reaction of the acid and a carbodlimide. for example dicydohexylcartxDdiimide. 
The compound of the formula:- 

HNR2-Ar-L-Y ^ . . ^ u 

wherein L is a group of the formula -NH.CO- or -NR^-CO wherein R3 has the meaning stated above, used 
as a starting material above, may be obtained by the reaction of an amine of the fonnula HNR^Ar-NHz. 
wherein Ar has the meaning stated above with an acid of the fomnula HO2OY. or a reactive derivative 
thereoi. wherein Y has the meaning stated above and any amino, alkylamino. imino and carboxy group in Ar 
and Y is protected by a conventional protecting group as stated above and any hydroxy group in Ar and Y 
may be protected by a conventional protecting group as stated above or artematively any hydroxy group 
need not be protected. 

The compound of the formula:- 

wherein L is a group of the formula -CH = CH-. used as a starting material above, may be obtained by the 
reaction of an aldehyde of the fonnula HNG'-Ar-CHO wher^n Ar has the meaning stated above and G' is a 
conventional protecting group for an amino group as stated above, for example an alkoxycarbonyl group, 
with a triphenylphosphonium saft of the formula:- 

(PhbP'-CHs-YZ- . ^ . 

wherein Y has the meaning stated above and wherein Z" is an anion, for example the bromide ion. and any 
amirw, alkylamino and imino group in Ar and Y is protected by a conventional protecting group as stated 
above and any hydroxy and carboxy group in Ar and Y may be protected by a conventional protecting 
group as stated above or alternatively any hydroxy and carboxy group need not be protected. 

The reaction may be canied out in solution in dimethyl sulphoxide in ttie presence of dimsyl sodium. 
Thereafter the protecting group G' may be removed by conventional means and whereafter the amine of 
the formula:- 

H2N-Ar-GH = CH-Y . ^ \_ 

may be alkylated with a compound of the formula R^-Z wherein and Z have the meanings stated above. 
The protecting group G^ may be chosen such that H may be removed while the conventional protecting 
30 group on any amino, alkylamino and imino group in Ar and Y remains intact 
The triphenylphosphonium salt of the formuia:- 
(PhHP*- CH2Y Z- ^ ^ 

used as a starting material above may be obtained by the reaction of triphenylphosphine witii a compound 
of the fomiula Y-CH2-Z wherein Y and Z have the meanings stated above. 
35 AHemaUvely the compound of the fonmula:- 

HNR^Ar-L-Y . u*.. ^ u 

wherein L is a group of the formula ^H*=CH-, used as a starting material above, may be obtained by the 
reaction of an aldehyde of ttie fomiula CbN-Ar-CHO wherein Ar has the meaning stated above with a 
triphenylphosphonium salt of the tormula:- 

40 (PhhP -CH2-Y Z- ^ , A ^ V 

wherein Y and Z" have the meanings stated above and any amino, alkylamino and Irhino group In Ar and y 
is protected by a conventional protecting group as stated above and any hydroxy and carboxy group m Ar 
and Y may be protected by a conventional protecting group as staled above or alternatively any hydroxy 
and carboxy group need not be protected. 
45 The reaction may be carried out in solution in dimethylsulphoxide in the presence of dimsyl sodium. 
Thereafter the nitro group may be reduced by conventional means to an amino group which in turn may be 
alkylated with a compound of the formula R^-Z wherein R^ and Z have the meanings stated above. 

The cQmpourKJ of the formula:- 
HNR2-Ar-L-Y ^ . - ■ ^ 

60 wherein L is a group of the formula -CH2O-. used as a starting material above, may be obtained by the 
reaction of an alcohol of the fomiula OaN-Ar-CHjOH wherein Ar has ti>e meaning stated above wrth a 
' compound of the formula Y-Z wherein Y and Z have the meanings stated above and any ammo, alkylamino. 
imino hydroxy and carboxy group in Ar and Y is protected by a conventional protecting group as stated 
above whereafter the nitro group may be reduced by conventional means to an amino group which may in 
55 turn b^ alkylated with a compound of the formula R^Z wherein R^ and Z have the leanings stated above. 
The compound of the formula:- 
HNR2-Ar-L-Y ^ _4 w 

wherein L is a group of the fomiula -CH2S-. used as a starting material above, may be obtained by ttie 
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reaction of a thiol of the formula 02N-Ar-CH2SH wherein Ar has the meaning stated above with a compound 
of the fomiula Y-Z wherein Y and Z have the leanings stated atove and any amino, alkylamtno. imino and 
cartwxy group in Ar and Y is protected by a conventional protecting group as stated above and any 
hydroxy group in Ar and Y may be protected by a conventional protecting group as stated above or 
altematively any hydroxy group need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the f omiula R^Z 
wherein and Z have the meanings stated above. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L is a group of the formula -CX;H2- or -SCHz-. used as a starting material above, may be obtained 
by the reaction of a compound of the fomiula Oa-N-Ar-OH or 02N-Ar-SH wherein Ar has the meaning stated 
above with a compound of the formula Y-Chb-Z wherein Y and Z have the meanings stated abovie and any 
amino, alkylamino, imino and carlx>xy group in Ar and Y is protected by a conventional protecting group as 
stated above, any hydroxy group in Ar is protected by a conventional protecting group as stated at)Ove. and 
any hydroxy group in Y may be protected by a conventional protecting group as Jtated above or 
alternatively any hydroxy group in Y need not be protected. Thereafter the nItro group may be reduced by 
cdnventional means to an amino group which in tum may be alkylated with a compound of the formula R^Z 
wherein R^ arKi Z have the meanirtgs stated above. 

The compourKJ of the formula;- 
HNH2-Ar-L-Y 

wherein L is a group of the formula -CO.CH2- used as a starting materia! above, may be obtained by the 
reaction of an organometallic compound of the tonmula M-NG'-Ar-C(OM) = CH2 wherein and Ar have the 
meanir>gs stated above and M is a metal group, for example lithium, with a compound of the formula Y-Z, 
wherein Y and Z have the meanings stated above and any amino, alkylamino. imino. hydroxy and cart>oxy 
M -group In Ar and Y is protected by conventional protecting group as stated above, and thereafter with water. 
Thereafter the protecting groi^ 6^ may be removed by conventional means while the conventional 
protecting group on any amino, alkylamino and imino group in Ar and Y remains intact whereafter the amine 
may be alkylated with a compound of the f omnula R^-Z wherein R? and Z have the meanings stated above. 
The organometallic compound of the formula M-NG^-Ar-C(0r/)=CH2 used as a starting material above 
30 may be obtained by the reaction of the ketone of the formula NHG^-Ar-CO.CHa with a metal amide, for 
example a lithium amide, for example lithium diisbpropylamide, in a conventional solvent for example 
tetrahydrofuran. 

The compound of the formuia:- 
HNR2.Ar-L-Y 

3S wherein L is a group of the formula -CH2.CO-, used as a starting material above, may be obtained by the 
reaction of an add of the fonmula HNG'-Ar-CH2.C02H, or a reactive derivative thereof, wherein 6^ and Ar 
have the meanings stated atxjve with an organometallic compound of the formula Y-M wherein Y has the 
meaning stated above and M Is a metal group, for example magnesium- or cadmium, and any amino, 
alkylamino, imino, hydroxy and carboxy group In Ar and Y Is protected by a conventional protecting group 

40 as stated atx>ve, whereafter the protecting group G^ may be removed by conventional means white the 
conventional protecting group on any amino, alkylamino and imino group in Ar and Y rennains intact and 
whereafter the amine may be alkylated witti a compound of the formula R^Z wherein and Z have the 
meanings stated above. 

The compound of the formula:- 

45 HNR2-Ar^-Y 

wherein L Vo a group of the fonnula -CO.O. used as a starting material atxwe. may t>e obtained by the 
reaction of an acid of the fomnula 02N-Ar-C02H. or a conventional reactive derivative thereof, wherein Ar 
has the meaning stated above with an akx>hol of the formula HOY wherein Y has the meaning stated above 
and any amino, alkylamino, imino, hydroxy and carboxy group in Ar and Y is protected ^by a conventional 
50 protecting group. Thereafter tiie nitro group may be reduced by conventional means to an amino group 
which in tum may be alkylated with a compound of the formula R^-Z wherein and Z have the meanings 
stated above. 

<b) A further preferred process for tiie manufacture of a quina2oline ofthe invention wherein L is a group 
Of the fonnula -CONH- or -CONR^, comprises the reaction of an add of tiie formula III, or a reactive 
55 derivative thereof, with a compound of the fonnula H2N-Y or R^NH-Y wherein R\ R^, R^. R*, Ar and Y have 
the meanings stated above and any amino, alkylamino, imino and cartjoxy group in R\ Ar and Y is 
protected by a conventional protecting group as stated above and any hydroxy group in R\ R^, Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydroxy group 
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need not be protected: whereafter the protecting groups are removed by convenOonaJ means. 

A suitable reactive derivative of an acid ot the tormula given above may be. for example, an acyt hafide. 
for example an acyl chloride termed by the reaction of the acid and an inorganic add chloride, for example 
ZZ^ cSloride: a mixed anhydride, for example an anhydride fom,ed by the reaction o^ Jhe ac.d and a 

; chlcofom^ate such as isobutyl chlorof om«te: an active ester, for example an ester formed by the reachon 
of the add and a phenol such as pentafluorophenol; an acyf azide. for example an az.de formed by the 
reaction of the acid and an azide such as diphenylphosphoryl azide: an acyl cyanide, for example a cyan|de 
formed by the reaction of an add and a cyanide such as diethylphosphoryl cyan.de; or the product of the 
reaction of the add and a carbodiimide. for example dicyclohexylcafbodiimide. 

0 The reaction is preferably carried out in the presence of a suitable base as stated above, a suitebte 
solvent or diluent such as methylene chloride, dimethyHormamide. dimethylacelam.de or Amethylsulphox- 
ide and at a temperature in the range, for example. 10 to lOff-C. conveniently at or near laboratory 

^^"'^T^xyBc add used as starting material may be obtained by the reaction of a compound of the 
6 formula II wherein R' . R« and Z have the meanings stated above, with a compound of the formula: 

Uhlli^S'^^Ar have the meanings stated above and RS is a protecting group which ran be removed to 
provide a carboxyBc add. may be. for example, a methyl or an ethyl group which may be removed by 
hydrolysis with a base, for example sodium hydroxide or R* may be. for example, a tert-butyl group ^ 
» may be removed by deavage With an organic add. for example trifluoroacetic acd. The Fotert-ng grcjup 
for the carboxy group in f^^ may be. for example, an esterifying group which can be re^mwed white the 
protecting group for any amino, alkylamino. imlno. carboxy and hydroxy group .n Ri. Ar and Y ,s 

tel A further preferred process for the manufacture of a quinazoline of the invention wherein L is a 
26 group of the fomiula -CO.O. comprises the reaction, in the presence of a suitable base as stated above, of 
an acid of the formula m. or a reactive derivative thereof. ^ . . =h«„o 

with a compound, of the fomiula HO-Y. wherein R'. R*. Ar and Y have the rnean.ngs steted above 

^ LJ^^^alicylamino. Imino. hydroxy and carboxy group in R'. R^ Ar and Y Is F^^^^y a 
conventional protecting group as stated above: whereafter the protecting groups ar« removed by conven- 

" *°"TfinStion (s preferably carried out in a suitable solvent or diluent sudi as dimethyHonnamide. 
dimethylacetamkJe or dimethylsulphoxide at a temperature h» the range 10 to KKW. conveniently at or near 

•^r? S'^erred process for the manufacture of a quinazoline 
35 alkoxy hydroxyalkoxy or alkoxyalkoxy. comprises the reaction of a compound of the ^^^^^'^Tl ^ 
has *e last-mentioned meaning slated above, provided that when there .s a hydroxy s"»^««^.n Rrt .s 
^ected by a conventional protecting group as stated above, and Z is a d.splaceabte group, with a 
compound of the formula: 
HNR^Ar-L-Y 

40 whereinff Ar L8ndYhavethemeanin9sstatedabove.provkJedth8twhentherelsanamlno.alkylam.no. 
iTnT hr*ox; or carboxy group In ff. Ar or Y any amino, alkylammo. imino and 
^^^X^conventioS prot^ing group as stateKl above and any hydroxy groopmay be Prote^ed by 
a conventional protecting group, as stated above or alternatively any hydroxy group obb6 
l^Ler the protectitj groups are removed by conventional means, as stated above and tiie R' g^oup 

^ Z JpositiJS^ thTquinazoline ring is cleaved by hydrolysis with a base, for example sod.um 

hydroxide, to font, a quinazoBne of the Invention. . ^ . « v .« « 

(e) A furtiier preten«l process for the manufacture of a quinazol.r,e of the 7«^^^^«" ^ ? 
Group of the fomiula -A-Y^ in whidi one constituent methylene group in A .s replaced by a sulphmyl w 
sulphonyl group, or wherein there is an alkylsulphinyl or alkylsulphonyl substituent J. comprises Ihe 

so oSS<J a impound of «ie formula I wherein Y is a group of tt>e fom^ula -A-v; in which A Is replaced 
by a VAC group, or wherein tiier* is an alkylthio substituent In Y. wrth a suitable o>ad.sing agent 

A suitable oxidising agent is. tor example, any reagent known to oxidise a *»ogroup to a sulph.nyl or 
sulphonyl group, for example, hydrogen peroxide, a peradd sud, as 3^loroport>enzo.c aad or perox- 
yaS: aciS. or'chromium Lxide. When a compound carrying a sulphinyl group is ^^^^ 

55 Somelric amotmt of any one of the above oxidising agents may be used .n order to redj«e 
SSJn d a compound cirying a sulphonyl group. Alternatively a milder oxidijng agent may be used 
Sr example sodium or potassium metaperiodate. It will be appredated that when a compound of the 
Smula I containing a sulphonyl group is required, it may be obtained by the oxidation of the conesponding 



15 



EP 0 373 891 A2 



sulphinyl compound as well as by the oxidation of the corresponding thio compound. 

(f) A hither preferred process lor the manufacture of a quinazoline of the invention wherein there is a 

carboxy or cartKDxyalkyI substituent in Y, comprises the cleavage of a compound of the formula I wherein 

there is an aIkoxycartK)nyl or alkoxycarbonylalkyi substituent in Y. 
s Suitable conditions for the cleavage reaction include, for example, hydrolysis with a base, for example 

sodium hydroxide; or when, for example, a tert-butyl group is to be cleaved, treatment with an organic add, 

for example tnfluoroaoetic acid. 

When a phamiaceutically-acceptable salt of a novel compound of the formula I is required, it may be 

obtained, for example, by reaction of said compound with a suitable acid or base using a conventional 
10 procedure. When an optically active form of a compourKl of the formula I is required, it may be obtained by 

earring out one of the aforesaid processes using an optically active starting material, or by resolution of a 

racemic form of said compound using a conventional procedure. 

As stated above a quinazoline derivative of the present invention possesses anti-tumour activity. This 

activity may be assessed, for example, using one or more of the procedures set out l)elow> 
fs (a) An in vitro assay which determines the aWlity of a test compL-:rnd to inhibit the enzyme 

thymidylate syTithase. Thymidylate synthase was obtained in partially purified form, from LI 210 mouse 

leukaemia cells arxi utilised using the procedures described by Jackman et al. (Cancer Res ., 1986, 46 , 

2810); 

(b) An assay which determines tt)e ability of a test compound to inhibit the growth of the teukaenriia 
20 cell line L1210 in cell culture. The test is similar to that described in UK Patent Specification No. 2065653B; 

(c) An assay which determines the ability of a test compound to inhibit the growth of the human 
breast cancer cell line MCF-7 in cell culture. The lest is similar to that described by Lippntan et al. (Carn^r 
Res., 1976. 36, 45^; and 

(d) An assay which determines the ability of a test compound to inhibit the growth of the lymphoma 
25 cell line L5178Y TK-h in vitro . The lymphoma cell line L5178Y TK-/- Is deficient in the enzyme thymidine 

kinase which enzyme phosphorylates thymidine and thus operates to generate a pool of thymidylate when 
de r>ovo synthesis of thymidylate is prevented by the presence of an effective amount of an inhibitor of 
tfiymidylate synthase. The L5178Y TK-/-ceH line is thereby more sensitive to the presence of an inhibitor of 
thymidylate synthase. IL517eY TK-/- was obtained by mutation of the parent L5178Y cell line which is 

30 described by. for example, Fischer et al.. Methods in Medical Research , 1964. 10, 247]. The assay utilises 
a doutrfe iayer soft-agar ctoning technique similar to that descrit^ed by Courtenay et al. (British J. Cartcsr . 
1976, 34, 39). Each test compound is added at a range of concentrations to L5178Y TK-/- cells which have 
enter^^exponential growth phase in cell culture and tt>e cells are incubated for 18 hours, harvested, 
washed with fresh culture medium ar>d plated into soft-agar for ck)rK)genic evaluation. After atXHJt 12 days 

35 colonies of cells are stasned and counted. 

A quinazofine of the present invention may itself l>e active or it may bo a pro-drug vrhich is converted in 
vivo to an active Compound. 

AHhough the pharroacotogical properties of the quinazolines of the invention vary with structural 
changes, in general quinazolines of the invention possess activity in one or more of the above tests (a) to 

40 (d):- 

Test (a) ICso in the range, for example. 0.02-10 uM; 

Test (b) ICso in ttie range, for example, 0.5-1 DO uM; ; 
Test (c) tCso in the rar^e. for example, 0.1 -100 uM; 

Test <d) The dose required to reduce the fraction of surviving cells to 10% of those treated lies in the 
45 rar^e, for example, 1-100 uM. 

In general those quir\azolines of the invention which are particularly preferred assess activity in one or 
more of the above tests (a) to (d):- 

Test (a) ICso in the range, for example, 0.02-1 uM; 
Test (b) ICso in the range, for example, 0.5-10 uM; 
50 Test (c) ICso in the rartge, for example, 0.1-5 uM; 

Test (d) The dose required to reduce the fraction of surviving cells to 10% of those treated lies in the 
range, for example, 1-50 uM. - 

Thus, by way of example, the quinazoline. p-{N-(3.4-dihydro-2-rriethyl-4-oxoquinazolin-6-ylmethyl)-N- 
{prop-2-ynyl)amino>N-(2-pyridylmethyl)benzamide has an ICso of 0.5 uM against thymidylate synthase 
65 [Test (a)] and ICso or3.9 uM against the L1210 cell line jTest (b)]; and 

tiie quinazoline, p-IN-{3,4Hjihydro-2-methyl-4-oxoquinazofin-6-ylmethyl)-rHpfop-2-ynyl)ami^^ 
zyl)ben2amide has ICso of 0.05 uM in Test (a) and an ICso of 1 .8 uM in Test (b). - 

A quinazoline of the invention, or a pharmaceutically-acceptable salt thereof, may be administered to a 
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wann-blooded animal, including a human, in the fomr. of a pharmaceutical composition- which «>mprises me 
^z^^ a pharmaceutically-acceptable salt thereof, in association with a pharmaceubcallyacceptable 

'"'Tlle^SlStion may be in a fom» suitable for oral administration, as a tablet or capsule, or. especially 
6 for parenteral injection (including intravenous, subcutaneous, intramuscular, intravascular or infus«n). as a 

stenMe solution, suspension or emulsion, or for topical administration, as an antment or cream, or for rectal 

administration as a suppository. 

77,8 composition may contain, in addition to the quinazoiine of the invention, one or more other antj- 

tumour substances selected from, for example, mitotic inhibitors, for example vinblastine; alkylating agents 
,0 rexlmple ds-platin. carboplatin and cyclophosphamide: other antimetaboHtes. for example 5-fluorourac.l. 

StosinT arabinSide and hydroxyurea; intercalating antibiotics, for example adnamyan and bteomyan; 

S^mes. example asparaginase: topoisomerase inhibitors, for example etopos.de and biological 

response modifiers, for example interferon. „,«.„«„„-i 

In general the above compositions may be prepared in a com^entional manner osmg conventional 

,s ^„ ^^3„y be administered to a warm-blooded animal at a unH dose vrithin the range 

50-5000 mg per square metre body area of the animal. i.e. approximately 1-100 mgAcg and Ih.s nomially 
T tbe^utically^ffective dose. A unit dose form such as a tablet or capsule w.ll usually cont^. 
STJ^ple^-^ mg of active ingredient. Preferably a daily dose in the range of 1-50 mgfl^g ,s emploired^ 

20 t^ daily dose will necessarily be varied depending upon the host treated, the partcular route 

^SUtion. L the severity of the Illness being treated. Accordingly the optimum dosage w,ll be 
determined by the practitioner who is treating any particular patient ^ ^. ^ ■ „«• 

^rding to further feature of the present invention there is provided a method for producing an ant.- 
tum^TeSS in a warm-blooded animal, such as man. in need of such treatment which compnses 

a aZrtstering to said animal an effective amount of a quinazollne of the presen imrenton. or a 
S^SXlly-BCceptable salt thereof. The invention also provides the use of a quinazoUae of the presem 
frlSSTorl Jhamiaceutically-acceptable salt thereof, in the manufacture of a novel medicament for use 
in the oroduction of an anti-tumour effect in a wami blooded animal. suc*i as man. 

^ qu^SoL of the present invention is expected to possess a wide range of anti-tumour actvites. 
30 CB371? showed promising activity against human breast, ovarian and liver cancer ^^'^.^'f -Ll^ 
eScted that a quinazoline of the present invention wiB possess anti-tumour activity against the» cancers^ 
;nSd1Sn e'xpected that a puinazoline of the present im^ention will possess ^^'^"^^J^^^S. 
a 4i^e of leukaSi. lymphoid malignancies and solid tumours such as carcinomas and sar«).nas. Sudi 
rUuire thyml^rLnophosphate as one of the essential nudeotides «^ the ^""^^ '^^"jjj 
35 in S presence of an effective amount of a thymidylale synthase '"h^brtc. s^^^ effectn« 

«no Jof a qSinazoline Of the present invention H is expected that tumour graw* ^"^e/^^ . 

Tp^viously mentioned a quina:.oline of the invention, or a P»»::^"*""r^f^'t 2^^^^ of 
also of value in L treatment of. lor exa-nple. allergic conditions such as psonasis^ In usj^ a J""^ ?^ 
i™«n.ion lor this Durpose the compound will nonnally be administered at a dose withm the range 50- 
^ tS^^Z^r^ "eaTthe animal. In general for the treatmem of an allergic contfrtlon 

^ ?pSl2s Sical adminlLtion of a quinazoHne of the .mention is ^ 
topical administration a daily dose in the range, for example. 1 to 50 rngflcg wj to u^ 
H^met^ is illustrated but not Umited by the following Examples m which unlesso*en«ise stated.- 
^) ^ScSiL were canled out by rotary evaporation in vaa« and wortc-up procedures were earned 

^ ^"^;:;^o~c^'rarr^ temperature. ^ is in ti. range 1^20^ ^ under ^ 

"""^TcIl 'S^rt^^rS^ procedure) and -c«um ^essure chrom.^^^ 
(MPLC) were preformed on Merck Kieselgel silica (Art. 9385) obtained from E. Meek. Dam^stadt. W, 

" Views are given for illustration only and are not necessarily the n«ximum f ^l^: 

V) ttie end-products of the fomiula I have satisfactory miaoanalyses andjjeir stnichires were 
confirriil by NMR and mass spectral techniques Iproton magnetic 

n^no a Jeol 1^ 900 or a Bmker AM200 spectrometer operating at a field strength of 200 MHz. chemical 
shiS ie^pSLd^ per million downfield from tetramethylsilane as an internal standard (a scale) and 
p^S multi'Si are^thus: s. singlet, d. doublet d of d's. doublet of doublet's: t tnp^. J«>P'«»; 
Sltom bombardment (FAB) mass spectra, data were obtained using a .^^ ^^'^^ "J.^^^ 
id xenon gas and. where appropriate, either positive ion data or negatwe lon data were collected]. 
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(vi) intermediates were not generally fully characterised and purity was assessed by thin layer 
chromatographic infra-red (IR) or NMR analysis; and 

(vii) melting points are uncorrected and were detenmined using a Metller SP62 automatic melting 
point apparatus, a Koffler hot plate apparatus or an oil-bath apparatus. 

5 

EXAMPLE 1 

Diphenylphosphoryl azide (0.7 ml) and triethylamine (1.1 ml) were added successively to a mixture of 
w p^N-{3.4-dihydro-2HTriethyl-4H)xoquina2olin-e-ylmethyl>N-(prof^ add (as its 

frifiuoroacetic acid salt; 1.0 g; UK Patent Specification No. 21 8831 9A) and dimethylsulphoxide (40 ml) and 
the mixture was stirred at laboratory temperature tor 5 hours. 3-Aminomethylpyridine (0.33 ml) was added 
and the mixture was stinred at lalwratory temperature for 16 hours. The mixture was poured onto a mixture 
of ice and water (200 ml). The solid so obtained was filtered off, washed with water (3 x 30 ml) and dried; 
75 resuspended In ethyl acetate, triturated, filtered off and dried. There was thus obtained p-[N-(3.4-dihydro-2- 
methyMK)xoquina2olin-6-ylmethyi>-N-(prop-2-ynyl)amino>N-^3-pyridyl^^ (containing one 

equivaJent of water, 0^ g), m.p. 237-239* C. NMR Spectmm: (CDaSOCDa) 2^ (s. 3H. 2-CH3), 3.19 (t, 1H. 
C^H. J=2 Hz). 4.31 (d. 2H. CH2OCH. J = 2 Hz), 4.45 (d. 2H, NHCH2. J-6 Hz), 4.78 (s. 2H. CH2N), 6^ 
(d. 2H, aromatic. J = 9 Hz), 7.32 (d of d's, Th, pyridine ring, J = 6 and 3 Hz). 7.52 (d, 1H, 8-H. J = 8 Hz), 7.69 
20 (d of d*s. 1H. 7-H7J=8 and 2 Hz). 7.70 (d of d's, 1H, pyridine ring. J=6 and 1.5 Hz), 7.74 (d. 2H. aromatic. 
J =9 Hz). 7.97 (d."lH, 5-H, J = 2 Hz). 8.42 (d of d's. 1H. pyridine ring, J =3 and 1.5 Hz). 8,51 (d, 1H, 
pyridine ring, J = 1 .5 Hz). 872lt, 1 H. CONH. J = 6 Hz); 

Mass Spectrum: (positive Ion FAB) m/e (P + ij 438; ' 
Elemental Analysis: Found C, 68.4; H. 5.5; N. 1 5.3; 
25 C2gH23N502.1 H2O requires C. 68.6; H. 5^; N, 15.4%. 



EXAMPLE 2 

The process descrit)ed in Example 1 was repeated using, where necessary, the appropriate benzoic 
add in place of piN^3.4-dihydro-2-methyMK)xoqutnazolin-8-ylmethyl)-NKpro^ benzoic acid 

and the appropriaie"amine, or the appropriate alcc^ol, in place of 3-aminomethylpyridine. There were thus 
obtained the compounds described in the following tables, the stmctures of which were confirmed by proton 
magnetic resonance and mass spectroscopy arKl by elemental armlysis. 
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TABLE I 




Compound 
No. 

(Note) 



X I m.p. 
1 CC) 



I I 



5(2) 



prop-2*ynyl 



prop'2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



|prop-2-ynyl 



-CONH- 



2-pyridyloiethyl 



1 I 212-218 
I (decomp.) 



-CONH- 



-CONH^ 



-CONH- 



-CONH- 



6(3) 



lethyl* 



-CONH- 



lethyl^ 



-CONH- 



4-pyridyloiethyl | 1 1 243-244 

I I (decomp.) 

I I 

2-(pyrid-2-yl)- | 1 I 219-221 
ethyl I I 

I I 

1- (pyrid-3-yl)- I 1 1 203-209 
ethyl I I 

I i 

(1-benzylimidazol-l 0.5 1 23A-237 

2- yl>inethyl I I 

I I 

(l-methylimidazol-l 0.3 1 295-300 
2-yl)methyl | I 

I I 

2-(iniidazol-4-yl)-l 0.5 | 197-205 
ethyl I I 
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Compound 
No. 

(Note) 


1 I 


^ 1 


Y 1 


X 1 


n. p. 1 

CC) I 


8 


lethyl* 1 


-CONH- 1 


3-(imidazoi-l-yl)- 1 
propyl 1 


2 ! 


138-142 1 


9(4) 


[ethyl* 1 


-CO.O- 1 


( 1-benzylimidazol- | 
2-yl) methyl | 


0.5 1 


166-169 


10(5) 


j ethyl* 1 


-CO.O- 1 


(l-methylimidazol-l 
2-yl)methyl | 


0.5 1 


110-118 


11(6) 


|prop-2-ynyl | 


-CONH- 


5-tetrazolylniethyl | 


1.3 1 


257-260 
(decomp.) | 


12(7) 


|prop-2-ynyl i 


-CONH- 


(l-methyltetrazol-l 
1 5-yl) methyl | 


1.8 


1 251-255 1 


13(8) 


|prop-2-ynyl 


-CONH- 


1 3-(tetrazol-5-yl)- 
1 propyl 


3 

1 1 


1 239-2A3 1 


U 

* 


1 ethyl* 


1 -CONH- 


1 2-benziinidazolyl- 
1 metnyj. 


1 2 


1 176-181 1 


1 15 


1 ethyl* 


1 -CONH- 


1 2-(indol-3-yl)- 
1 ethyl 


1 0.5 


1 220-223 



NOTES 

* £-|N-(3,4-Dihydro-2-methyl-4-oxoquina2olin-6-ylmethyl)-N"- 
ethylamino)ben2oic acid (as its trif luoroacetic acitl salt) was 
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obtained by the same method described in UK Patent Specification No. 
2188319A for the preparation of g-lN-(3,4-dihydro.2-methyl.A- 
oxoquinazolin-6-ylinethyl)-N-(prop-2.ynyl)aminolbenzoic acid (as its 
trifluoroacetic acid salt) except that ethyl iodide vas used in place 
of propargyl bromide. 

(1 ) The appropriate amine is described in J. Heterocyclic Chem.. 1 968. 5. 71 5. 

(2) The appropriate amine was prepared as follows:- 

A solution of l.ben2yl-2K:hloromethylimidazolG <5.5 g; J. Amer, Chem. Soc. . 1949. 71^. 383) in dimethyttor- 
mamide (10 mO was added dropwise to a solution of potassium phth^imide {5.7 g) in dimethyHormamide 
(15 ml) and the mixture was stirred at laboratory temperature for 18 hours. The mixture was filtered and the 
fittrate was evaporated. The residue was dissolved in chloroform (200 ml) and washed with a O^N aqueous 
solution of sodium hydroxide and then with water. The organic solution was dried (MgSO*) and evaporated 
and the residue was purified by chromatography on a silica gel column using ethyl acetate as eiuent There 
was thus obtained as an oil, which solidified on standing. vbenzyWS-phthalimidomethylimidazole (3.1 g), 

m.p. 148-151*0. . ^ . ^ 

Hydrazine hydrate (0.4 ml of an 85% solution in water) was added to a solution of the product so obtained 
{22 g) in methanol (50 ml) and the mixture was heated to reflux for 1 hour. The mixture was evaporated 
and the residue was purified by chromatography on a silica gel column using a 92:5:3 v/v mixture of ethyl 
acetate methanol and an aqueous solution of ammonium hydroxide (30% by weight of NHa) as eiuent. 
There was thus obtained as a yellow liquid 2-aminomethyi-1-ben2yiimidazole (1^ g). the structure of which 
was confinned by proton magnetic resonance and mass spectroscopy. 

(3) The appropriate amine was prepared as follows:- 

A mbcture of 2-chloromethyM-methyiimidazole hydrochloride (2.9 g; obtained using a similar method to that 
described in J. Amer. Chem. Soc.. 1949. 71 . 383 for the preparation of 1-benzyl-2-chk)romethylimidazole) 
and liquid ammSSiTTlfmir^Si^ to stand at laboratory temperature for 2 hours and then heated to 
reflux for 2 hours. The excess of ammonia was then evaporated. The residue was dissohfed in chloroform, 
the solution was filteiBd and the filtrate was evaporated. There was thus obtained as a yellow solid 2- 
amlnomethyH-methylimidazole (1 .3 g) which was used without further purification. 

(4) The appropriate alcohol, l-benzy!-2-hydroxymethylimida20le is described in J. Amer. Chem. Soa. 
1949 71 383 

' (5) The appropriate alcohol was obtained using a similar method to that described in J. Amer. Chem. 
Soc.. 1949, 71, 383 for the preparation of l-benzyl-2-hydroxymelhyBmldazol8. 

(6) Thi'appropriale amine is described In J. Org. Chem.. 1959, 24. 1643. 

(7) The appropriate amirw was prepared as follows:- „ 
A mixture of 5^)hthalimidomethyHetra2Dle (5 g: J, Org, Oiem,. 1959. 24. 1643). bis(tributymn) oxK»e (11 ml) 
and methyl Iodide (9 ml) was stirred vigorously at laboratory temperature for 3 days. The mixttirewas 
evaporated to dryness and the residue was washed with hexane and then triturated under ethanol. There 
was thus obtained as a white sofid l-methyl-5-phthanmidomethyttetrazole (3.1 g). 

A mixture of the product so obtained {^J5 g). hydrazine hydrate (0.3 ml of an 85% solution in water) and 
ethanol (25 ml) was heated to reflux for 3 hours. The mixture was cooled in ice. filtered and evaporated^ 
There was thus obtained 2-amlnomethyl-1-methyltetra20le as an oil (0.3 g) which was stored at 4 C and 

used without further purificatioR. ^ . , n iq<;o oa 

(8) The appropriate amine was obtained using the method descnbed in J. Org. Chem.. 1958, 24, 
1643 and using 4-aminobutyronitrile in place of aminoacetonitrite. 
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TABLE II 




L— Y 



Compound 
No. 

(Note) 



ffl.p* 

1 

J 



1(1) 



2(2) 



3(3) 



8 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



phenyl 



A-tert-butoxy- 
carbonylphenyl 



A-carboxyphenyl 



benzyl 

lS|(-)-a-methyl- 
benzyl 

lRJ(+)-<»-iBethyl. 
benzyl 

A-chlorobenzyl 
3-chlorobenzyl 
2-chlorobenzyl 



0.8 I 262-266 | 

I I 
1 211-21A I 

Kdecomp.) | 

I I 

0.8 I 283-292 | 
Kdeconp.) | 

I I 
0.8 I 231-234 1 

I 1 
I 200-205 I 

I 1 
I I 
0.8 I 214-216 I 

I I 
1 . I 

0.8 I 226-230 | 

I I 
1 I 195-198 I 

I 1 
0.3 I 205-210 I 

1 : 1 
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I Compound 

No. 
(Note) 



I o-p. 

i rc) 



10 



11 



12(A) 



13 



1A(5) 



15(6) 



16 



17*(7) 



18*(8) 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



4-ni trobenzyl 

3- nitrobenzyl 
A-aoinobenzyl 

4- carboxy benzyl 

3-carboethoxy" 
benzyl 

3-carboxybenzyl 
3-f luorobenzyl 

2- nitroben2yl 

3- hydroxy benzyl 



2 1 229-233 



0.5 I 2A0-243 



0.5 I 211-215 



175-179 



1,3 1 212-216 



2.5 I 164-168 
I 

1 I 213-218 
I 

2 1 225-227 
I 

2 1 183-187 
_J 



NOTES 

* The product vas purified by chromatography on a silica gel 

column using increasingly polar mixtures of methylene chloride and 
ethanol as eluent- 

(1) Diethyl cyanophosphonate vas used in place of 
diphenylphosphoryl azide. 

(2) Diethyl cyanophosphonate vas used in place of 
diphenylphosphoryl azide. Tert-butyl A-aminobenzoate is described in 
Synth. Comm. , 198A. lA, 921. 
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(3) A mixture of Compound No. 2, described immediately above 

Compound No. 3 in Table II, and trif luoroacetic acid was stirred at 
laboratory temperature for 10 minutes and evaporated to give the 
benzoic acid^ as its trif luoroacetic acid salt. 

(A) A-Aminobenzylaroine is described in J* Hed. Chem. , 1977, 20, 

1189. 

(5) 3-Carboethoxy benzyl bromide (1 ml; Heterocycles , 1977, 6, 5) 
vas added to a saturated solution of ammonia in acetonitrile (30 ml) 
which had been cooled to -30^0. The mixture vas stirred and allowed 
to warm to laboratory temperature. The mixture vas filtered and the 
filtrate vas evaporated. The residue was purified by chromatography 
on a silica gel column using a 10:1 v/v mixture of ethyl acetate and 
methanol as eluent. There was thus obtained as an oil 3- 
carboethoxybenzylamine (0.4 g) which was used without further 
purification as the appropriate amine in the process described in 
Example 1. 

(6) A portion of Compound No* 14 (obtained as described in 

note (S) above) was dissolved in methanol and hydrolysed at laboratory 
temperature by the addition of a 2N aqueous sodium hydroxide 
solution. 

(7) A solution of 2-nitrobenzyl chloride (1.0 g) in acetonitrile 
(10 ml) was added to a cold (-30°C) solution of liquid ammonia (10 ml) 
in acetonitrile (20 ml). The mixture was stirred at -30 to -AO^C for 
3 hours and allowed to warm to 20^C. Evaporation left an orange gum 
which was chromatographed on silica gel using increasingly polar 
methanol/ethyl acetate mixtures as eluent to give. a yellow gum which 
slowly crystallised. There was thus obtained 2-ni trobenzylamine 
(0.13 g). 

(8) A solution of boron tribromide in methylene chloride (3.6 
ml of IM solution) was added dropvise to a solution of 
3-methoxybenzylamine (0.5 g) in methylene chloride (10 ml) which had 



24 



EP 0 373 891 A2 



been cooled to -5°C. The mixture was stirred for 1 hour and then a 
further 3.6 ml of the boron tribroraide solution vas added. Stirring 
was continued at -5°C for 3 hours. The solution was allowed to warm 
to 20^C, diluted with methylene chloride (30 ml), and the white solid 
vas filtered off. The solid was treated with dilute aqueous sodium 
bicarbonate solution until the washings were almost neutral. The 
residual solid was dried. The white solid was slurried with dry 
dimethylformanide, filtered and the filtrate was evaporated to leave a 
T5 cream coloured oil. There was thus obtained 3-hydroxyben2ylaroine 
(0.17 g). 



70 
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EXAMPLE 3 



■me process described in Example 1 was repeated using the appropriate benzoic acid in place of £-[N- 
{34-dihydro-2.methyl-4K>xoquina2olin-^ylmethyl).NH^^^^ acid. f .^P^^^" 

^ S^tr^n Ttece of Vaminlethylpyridine. There-were thus obtained the compounds descnbad 

SI!Lg tLle. the structures of which were confirmed by proton magnetic resonance and mass spec- 
troscopy and by elemental analysis. 
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TABLE III 




CONH - Y 



xHgO 



|Ex. 3 
[CoBpd. No. 
(Note) 



1 «-P- 
1 (°C) 



I I 



1(1)* 

2(2)* 

3(3)* 

^(A) 

5(5) 



Me 



He 



HeO 



FCB, 



He 



H 



prop-2-ynyl| H 

I 

Me I F 

I 

prop-2-ynyl[ H 
I 

prop-2-ynyl| H 
I 

prop-2-ynyl| H 
I 

L_ 



3-nitroben2yl| - | 251-254 
I I 

3-niCroben2yl| - | 269-272 
I I 

3-nitroben2yl| 0.3 | 181-185 
1 I 

3-nitroben2yll 1.3 1 187-192 
I 1 

3-nitroben2yIl 0.5 I 232-23A 
I I 

\ I 



NOTES 



* In these cases the product was purified by column 

chromatography using increasingly polar mixtures of methylene chloride 
and ethanbl as eluent. 



(1) g-(N-(3,A-Dihydro-2,7-dimethyl-A-oxoquina2olin-6-ylnethyl)- 
N-(prop-2-ynyl)aniino|benzoic acid (as its trif luoroacetic acid salt) 
was obtained as described in UK Patent. Specif ication No. 22028A7A. 
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(2) £-{N-(3,^-Dihydro-2-methyl-4-oxoquina2olin-'6-ylmethyl)-N- 
inethylarninol-o-fluorobenzoic acid <as its trif luoroacetic acid salt) 
vas obtained by repetition of the process described in UK Patent 
Specification No. 21888319A, in the portion of Example II thereof 
which is concerned with the preparation of starting materials, except 
that tert -butyl £-amino-o-fluorobenzoate vas used in place of tert- 
butyl £-aininob€nzoate, and methyl iodide was used in place of 
propargyl bromide. There was thus obtained the required starting 
material in yield, as a white salt with trifluoroacetic acid. 

The tert -butyl £-ainino-o-f luorobenzoate, used as a starting 
material, was prepared from o-f luoro-£-ni trobenzoic acid (described in 
UK Patent Specification No 2175903) by the conventional reactions of 
esterlflcation with isobutene and by reduction of the tert -butyl ester 
so formed with iron powder in the presence of acetic acid using the 
conditions described in UK Patent Specification No. 2175903. 

(3) £-(N-{3,A-Oihydro-2-methoxy-4-oxoquinazolin-6-ylmethyl)-N- 
(prop-2-ynyl)aKinob€n2oic acid, used as a starting material, was 
obtained as follovs:- 

N-[£-[N-(3,A.Dihydro-2-m€thoxy-4-oxoquina2dlin-6-ylmethyl)-N-(prop-2- 
ynyDaminol benzoyl 1-L-glot ami c acid (prepared as described in UK 
Patent Specification No. 2188319A, 0.5g) was dissolved in a 
tris(hydroxymethyl)aminomethane buffer solution (80 ml) containing IN 
aqueous -sodium hydroxide solution (1 ml). The basicity of the 
solution vas adjusted to pH 7.3 and the mixture was warmed to 37 C. 
Carboxypeptidase enzyme solution (200 units) was added and the 
mixture was stirred vigorously at 37°C for 1 hour. The mixture vas 
cooled in ice, acidified to pH 4 by the addition of IN aqueous 
hydrochloric acid solution and the white solid vas filtered off, 
washed with water and dried. There was thus obtained the required 
starting material (0.3 g). 

(A) £,lN-(2-Amino-3,A-dihydro-A-oxoquina2olin-6-ylmethyl)-N- 
{prop-2-ynyl)aminolben2oic acid vas obtained by the method described 
in Note (3) above except that N-l£-|N-(2-amino-3, A-dihydro-A. 
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oxoquina2olin-6-ylmethyl)-N-(prop-2-ynyl)amino|ben2oyl|-L-glutamat€ 
(prepared as described in UK Patent Specification No. 2065653B) vas 
used as the substrate. 

(5) The reaction vas worked up by pouring the nixture into water 

and extracting with ethyl acetate (3 x 30 ml). The combined organic 
extracts were dried (MgSO^) and evaporated and the residue was 
purified by column chromatography on silica gel using increasingly 
polar mixtures of chloroform and methanol as eluent. The resultant 
solid vas triturated with acetone and the solid so obtained vas vashed 
with diethyl ether to give the desired product. 

£-|N-(3,A-Dihydro-2-fluoromethyl-A-oxoquina2olin-6-ylBethyl)-N-(prop- 
2-ynyI)amino]benzoic acid (as its tri fluoroacetic acid salt), used as 
a starting materialf vas prepared as follovs:- 

Using the procedure described in UK Patent Specification No* 
2188319A (Example 5 thereof), 6-bromomethyl-2-f luoromethyl-3,4- 
dlhydroquinazolin-A-one vas reacted with tert -butyl £-(prop-2- 
ynylamino)benzoate [prepared by the alkylation of tert -butyl £- 
aminobenzoate vith prop-2-ynyl bromide using the conditions described 
for related alkylations in J. Med. Chem. , 1985, 28, 1A681 and the 
resultant product vas treated vith tri fluoroacetic acid. There vas 
thus obtained the required starting material in 33Z yield, 
NMR Spectrum (CD^SOCD^) 3.32 (IH), A.38 (2H), A. 84 (2H), 5.18 (IH), 
5.42 (IH), 6.85 (2H), 7,6-7.82 (4H), 8.03 (IH). 



EXAMPLE 4 

Usng the process described in Example 1. 5HrH3.4K5ihydro-2HnethyM-oxoquina2onn-6-ylmethyl)^ 
(prop-2-ynyl)amino)pyridine-2-cart»xylic add was reacted with 3-nttrobenzylamine. The product was puri- 
fied by column chromatography on sflica gel using increasingly polar mbctures of methylene chloride and 
ethanol as eluent. There was thus obtained 5-tN-{3.4HShydro-2-methyM-oxoquinazolin-6-ylmethyI)-NHf^^ 
2-yRyi)amino>N-{3-nitroben2yl)pyridine-2-carboxamide (containing 0.7 equivalents of water) in 5% yieW. 
m.p. 245-250<»C. 

The 5-[r^(3,4<Jihydro-2-methyl-4-oxoquina2olin-6-ylmethyl)-IH3fop-2-yny*^ 
add was obtaTned as follbws:- 

Using the method described in J. Med. Chem. , 1980. 23, 1405, methyl 5-(N-tertH5Utoxycarbonylamino)- 
pyridine-2-cartx)xylate was reacted with prop-2-yny! bromide to give methyrs-IN-tert-butoxycartxmyl-N' 
• {prop-2-ynyi)amino]pyridine-2-carboxylate in 90% yieVj. A mixture of the product so obtained and 
trifiuoroacetic add was stirred at 0°C for 1 hour and evaporated. There was thus obtained methyl 5-(N-prop- 
2-ynylamino)pyridine-2-cartx)xylate in 90% yield, as a gum. 

Using the process described in UK Patent Spedficalion No. 21 8831 9A (Example 6 thereof), the product 
so obtained was reacted with 2-bromomethyl-3.4-dihydro-2-methylquina2olin-4-one to give the methyl ester 
of the required starting material and the methyl ester was hydrolysed by conventional treatment with 
aqueous N sodium hydroxide solution to give the required starting material in 3% overall yield as a gum 
which was used without further purification. 
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p-[N^^ 4.Dihydro-2-methyMK)xoqoina2olirv6-ylmethyI)-N-(prop-2-ynyl)amir^^^ and 
3-nSr.yl al^^ol (D.33 g) were suspended in dry dimethylfom.amide (20 ml) and 1.M.azab.cyclo. 

s ^4 mu^'7-ene (0.63 mo was added. The mixture was stirred at laboratory ten,perature for 18 hours. 
^ vZ^ orthe mixture was reduced to about 10 ml by evaporation and the residue was poured .rrto 
^er ITml). The precipitated solid was fiHered off. washed with water (3 x 10 ml) and dned The matenal 
wi tri^.rated with a 4:1 v/v mixture of methylene chloride and ethanol and the resuKant soW was dned .n 
was mus obtained 3-nitroben.yl p.[N^3.4Kiihydro-2^ethyl^xoquin^ol.n^-y^^^^^ 

,0 2-ynyl)amino]benzoate (containing 0.7 equivalents of water. 0^ 9)' '"•P" "^I^ . ,^ CH,) 
NMR Spectrum (CD3SOCD3) 2.32 (s. 3H. 2-CH,). 3.22 (s. 1H. C-CH). 4^36 (s. 2H. Chb). ij-^^' 2«- 
?S-(r^^W2). 6.88 (d. 2H. J = 8 H2. aromatic). 7.54 (d. 1H. J=6 Hz. aromatc), 7.63-7.75 (rn. 3K 
a;fmat) 7'.^ (d. 2H. J = 8 Hz. aromatic). 7.85-7.97 (m. 2H. aromatic). 8.18 (d. 1H. J =6 Hz. aromat.c). 8.29 

(broads. 1H, aromatic); * 
T6 Mass Spectrum: (positive ion FAB) m/e (P + 1) 483; 
Elemental Analysis: Found C, 65.3; H, 4^; N, 11.5; 

C27H22N«O5.O.7H20 requires a 65.4; H. 4.7; N. 11.3%. .v ,w i ..e^ 

as p startina material, was obtained as follows: ... . . ^ 

«, SphelSsphoryl ^zide (2.80 ml) and triethylamine (3.59 ml) were added successively to a morture of p- 

KJX^roSLthylJoxoquinLolin-^^ «f , 'ISTS'S!' 
ad safc 30 a: UK Patent S^cation No. 218^19A) and dimethylformamide (35 ^0 J^** 
SS^to approxiLeiy S«C Jyimmersion in an Ice bath. The mixture was stirred at 5«C «or 3 hours and 
^ to^ ovemight The precipitated solid was filtered oH. washed in timwlth d.methyt^ 

« ^We^thyl ether and dried. There was thus obtained MN-(3.4HJihydro-2-me*yMK,xoqu.nazol.n-6- 

^:rs:^z^s:f^z'.7S^:'^^^ ,=ihz. c^h, 4.. ^o.. ^c^^ 

30 Mass Spectrum: m/e (P) 272. 
EXAMPLE S 

The orocess described in Example 5 was repeated using H^H3,4KJihydro-2-methyM^xoquirJa20^ 
yln^eTylf^^y^ir^^^^ azide. and the appropriate amir>e in place of ^^^obei-V' 
CSfi^^ to tt^eTeneral experimental procedure are disclosed in the appropn^ ^7,^0^™^ 
weJe 1Z Stained the compounds described ir> the following table, the structures of which were confim>ed 
by proton magnetic resorwr^ce and mass spectroscopy ar^d by elemental analysts. 
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TABLE IV 




jCx. 6. 

1 Compd . No . 

1 (Note) 


1 T 1 
1 1 
1 1 
1 1 


X 1 


m.p. 1 

(°c) 1 

] 


1 1(1) 


1 2-thienylinethyl 1 


1.3 1 


22A-228 1 


1 2 


1 1 
1 3-thienylfflethyl 1 


0.8 1 


238-245 1 


1 3 


1 1 
1 2-£urylmethyl I 


1 1 


196-210 1 


1 ^ 


1 1 
1 3-furyliBethyl 1 




226-227 1 


1 5 


1 1 

1 2-thiazolylniethyl I 


0.6 1 


238-240 1 


1 6 


1 1 
1 4-thia2olylmethyl 1 

1 1 
1 5-thiazolylmethyl 1 

1 1 


0.6 I 


206-208 1 


1 7 


0.8 1 


2A2-248 1 


1 8 


1 (A-Biethylthia2ol-2-yl)inethyl 


1 0.8 I 


1 246-252 1 


1 9 


1 

1 (3,5-diinethylisoxazol-4-yl)inethyl 


I 0.3 


1 281-282 1 


1 10(2) 


1 

1 l,2,A-tria2ol-3-yliBelhyl 

1 


1 1.5 


1 116-120 1 
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TABLE IV Cont'd 



|Ex. 6. 1 
jCompd. No. 1 
1 (Note) 1 




X 1 


lD*p. 1 

(°C) 1 


1 11(2) 1 


(5-inethyl-l,2,4.triazol-3-yl)- 1 
methyl 1 


1 1 


204-207 1 


1 12(3) 1 


(5-pyrid-4-yl-l,2,4-tria2ol- ! 
3*yl) methyl 1 




210-214 1 


1 13 


1 3-quinolyloethyl 1 


— 


250-270 1 
(decomposes) | 


1 1* 


1 4-quino ly line thy 1 1 


0.3 


1 190-192 1 


1 15 


1 8-quinolylinethyl ■ 


0.3 


1 144-146 1 


1 16 


1 2-[N*(5-ni tropyrid-2-yl)ainino 1 - 
1 ethyl 


1 1-5 


1 270-272 1 


1 17(4) 


1 l-.(tetrazol"5-yl)ethyl 


1 2.3 




1 IB 


1 2"inethyl-l-(tetra2ol-5-yl) propyl 


1 1 
1 * 


1 197-200 1 


1 »(5) 


1 (4-hydroxy-6-m€thylpyrimidin'2- 
} yl)methyl 




I 261-264 1 


1 20(6) 


1 (2,6-dioxopyrimidin-4-yl>methyl 




1 305 1 



31 



EP 0 373 891 A2 



NOTES 

(1) The concentrated reaction mixture was poured into water. 
The mixture was acidified to pH6 by the addition o£ IN aqueous 
hydrochloric acid solution. The resultant precipitate was dried and 
purified by column chromatography on silica gel using increasingly 
polar mixtures of methylene chloride and ethanol as eluent. 

(2) The product also contains tvo equivalents of trif liioroacetic 
acid. 

(3) The product contains 1.8 equivalents of chloroform. 

(4) The product gave the following characteristic NMR signals 
(CD3SOCD3) 1.6 (d, 3H), 2.31 (s, 3H). 3.18 (t, IH), A.3A (d, 2H), A. 77 
(s, 2H), 5. A3 (m, IH) , 6.86 (m, 2H), 7.5-8.0 (m, SB) , 8.67 (m, IB). 

(5) The product contained 0.25 equivalents of trifluoroacetic 
acid. 

(6) Diroethylsulphoxide was used in place of diraethylformamide as 
the reaction solvent- The product was isolated as its trifluoroacetic 
acid salt. 

Informatfon concerning the amines required for the compounds described in Table IV is given below, 
fi) 3-Aminomethylthiophene is described in J, Med. Chem>, 1977, 20, 1287. 

(ii) The preparation of 3-aminomethytfuran is descrit)8d below:- 

Diethyl azodicarboxylate (5.2 mO was added dropwise to a stirred suspension of 3-hydroxymethytfuran (3.18 
g). phthalimide (4.76 g) and triphenylphosphine (8.5 g) in tetreJiydrofuran (25 ml) which was cooled in an 
ic©-t>ath tb keep the temperature of the reaction mixture below 30°C. The mixture was stirred at latioratory 
temperature for 2 hours. The mixture was evaporated and the residue was purified by column chromatog- 
raphy on siRca gel using methylene chloride as eluent There was thus obtained 3-phthalimidomethylfuran 
(4.48 g). 

A mixture of a portion (2 g) of the product so formed, hydrazine hydrate (0.51 ml) and ethanol (30 ml) was 
healed to 75"C for 1.5 hours. Concentrated hydrochloric add (1.67 ml) was added and the mixture was 
heated to 60**C for 1 hour. The mixture was cooled in an ice-bath and filtered. The filtrate was evaporated. 
The residue was triturated in diethyl ether and the precipitated solid was filtered off, washed with diethyl 
ether and dried. There was thus obtained 3-aminomethylfuran hydrochloride (1.15 g). 

(iii) 2-Aminomethylthia2ole is described in J. Amer. phem. See, 1950, 72. 4526. 

(iv) 4-Aminomethylthiazole is described in JL Amer. Chem Soc. , 1950. 72. 4526. 

(v) The preparation of 5-aminomethytthia2ole is described t)elow:- 

Thionyl chloride (5 ml) was added dropwise to a solution of 5-hydroxymethylthiaiole (2.9 g; US Patent f^. 
4221802) in chloroform (35 ml). The mixture was evaporated to leave, as a dart< oil, 5-ch!oromethylthiazole 
hydrot^toride (4.42 g). 

A mixture of the product so obtained, potassium phthalimide (20.8 g) and dimethylacetamide (40 ml) was 
stiaed at laboratory temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. The 
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residue was partitioned between ethyl acetate an6 water, "me orgar^c phase was dned (MgSO*) and 
itSJated irTresidue was purified by column chromatography on sifica gel usjng •ncreas.ngly polar 
nXesIf methylene chloride and ethyl acetate as eiuent There was thus obtained 5-phthal.m,donnethyl- 

5 J^I^' tt^"l!<SLdure described in Note f.i) above, the product so obtained was reacted with hydrazine 
hydrate There was thus obtained S-aminomethylthiazole hydrochtonde (1.13 g). 

NMRSpectmmMCDsSOCOa) 4.35 (q.2Hj. 8.03 (S.1H). 9.12 (S.IH). ,o7^ iU, -^fifKi rChem 

(vi) 2-Aminomethyl-l-methylthia20le is described in BulL Chem. Soc. Jap.. 1973. 46. 3600 lOhern. 

,0 — ^ir°2nomethyl-3.Wimethynsoxa2ole was prepared from 4Hi,toromethyl-3.5KlimethyHsoxazole 
using the procedure described in the last two paragraphs of Note (v) above: 

(viii) 3-Aminomethyl-1.2-4-triazole is described in Chem. Ber., 1964. 

(ix) 3-Aminomethyl-5^t^ethyl-1 .2.4-1ria20le is described in Chem. Ber.. 1 9W. 97 bze. 

X) using an anJogous procedure to that described in Chem. Ber.. 1964. 97. 528. except that N- 
,5 formyl-N-<4^^idyl)hydra2ine was used in place of N-fonnylhydrazine. "'f'^ ^IJ^ ^'^"^ ^"^"^ 
S.Tei^l-M4ipyndyl)-1 .2.4-tria2ole which showed the tollowmg NMR signals (CDCI: ) 3.89(s. 2H). 7.89- 

(rti. 2H). 8.64(m. 2H). ^ „w o .i ,oeR ia «:Rfi 

(xi) 3.Aminomethylquinoline is described in Chem. Pharm. BulL. 1966. 14. 566. 
(jdO 4-AminomethylquinoUne is described in Chem. Abs. . 95. 97545d. 
20 (xili) The preparation of 8-aminomethylquinoBne is described below:- . ^ ^ 

A mixtLre of 8.nethyk,uinoIine (0.95 ml). N^romosucdnimide (1 ^ ^. benzoj^ S!™';l^V2°i':S„"^^^ 
tetrachloride (15 mO was heated to reflux for 2.5 hours and irradiated with the ligtrt from a 250 watt lamp. 
The mixture was cooled, filtered and evaporated. There was thus obUJned ^^.^^'^S^ 
A mixture of a portion (1.4 g) of the product so obtained, sodium ^de^.43 g) ^^^T'S^^^ 
25 mn was stirred at laboratory temperature for 2.5 hours. A second portion of sodium azKle (1.62 g) was 
ZTJZZ^e waTheated to lOQoC for 2 hours, The mixture was evaporated ^ r^ue was 
Srtltioned between methylene chloride and water. The organic phase was J^^' .^"^ 

^SO*) and evaporated. The residue was purified by column <*'°^«tography on «l.ca gel using a 1.1 v/v 
Sure of mettvyS« chloride and hexane as eiuent There was thus obtained 8-az.dornethylqu.nol.ne <1 g). 
30 nS^rJproduct so obtained. 10% palladium-on^arcoal catalyst (0^^^^ 

acetate (20 ml) was stirred under an atmosphere of hydrogen for 3 hours The mocture was filtered and the 
filtrate was evaporated. There was thus obtained 8-aminomethylquinonne (0.73 g^^^ 
• (xiv) 5^1-Amino-2-methylpropyl)tetrazole is described in Tetrahedron. 1971 . 27. i ita. 
Ixvl 2-Aminomethyl-4-hydroxy-6-methylpyrimidine was obtained as follows:- 
3S A n,ixS2 Of 2-phSimWoaci.im^e hydrochtoride (6 g. Chen. Ber,. 1964 97 5^) ^J^^'^ 
aque^potas^um carbonate solution (50 ml) was stirred at ambient ^^-^P^^^^ '«^.^'"'""^^„^ 
S^S^^th chlorolorm. The organic phase was dried (Na,SO0 and e>«,«.ated. ^ m»^e rf^soM so 
^t^ained. ammonium chloride (1.4.g) and methanol (100 ml) was ^-^^^ ai teb^tory tem^^JuB" f 
hours. The mixture was evaporated to give 2-phthaIimidoacetamidine hydrochtonde as a ^^rte «)W (55 g)^ 
« TS^^ ethyt acetoSate (2.72 g) In metharK.1 (50 ml) was added to T^SLfJil't 
dis^sion in miriral oil. 0.73 g). A portion (2 g) of the acetamidine tprdrodjorfde was ad^Ja^fte 
mS^e was heated to reflux for 18 hours. The mixture was evaporated and the '^^"fJ^^PfJ^ 
tZeen ethyl acetate and dilute aqueous acetic add solution. The organic phase was dried (l^asSO.) and 
^^^Si TtHs diTwas purified by column chromatography on silica gel using a 49:1 v/v mocture of 
^ SS^ rme^L" I S SLt tLo was thus obtained 4.hydroxy^ethy.2- phthaHmidomethyf- 

pyrimidine (0.77 g), as a white solid. . „ „ „o . o ^\ 

NMR Sne-trum fCDaSOCDa) 2.06 {s.3H).4£7(s.2H), 6.06 (S.1H). 7.9 (m,4H). 

Hyd"2S"at?S.O^^^^^ adied to a suspension of the product so obtained (0.48 g) inma^anol (20 
XS^the mixture was heated to reflux for 3 hours. The mixture was filtered f™! thejijate w^ 
«, ^ar^a^ed A mixture of the solid so obtained and 2N aqueous hydrochlonc acid solution haajd to 
20 minutes. The mixture was fiHered and the filtrate was evaporated. There was thus obtained the 

' required starting material, as an orange solid (0.32 g).- „ , ia-i 

(XV) 4-Aminomethyl-2.6-dioxopyrimldine is described in Acta PoL Pharm.. 1970. 27. 341. 

55 

EXAMPLE ? 

Usifjg the process described In Example 6. p-lN-{3.4-dihydro-2-me1hyM^xoquina2or.n^ylmethyl)-N- 
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ethyiamino]benzoyl azide was reacted with (1-ben2yfimida20l-2-yl)methylamine to give N-{1 -benzylimidazol- 
2-yl)methyH>[N-(3,4<iihydrch2-methyl-4K)xoquina2olin-6-ylmethyl)-N^ (containing 1 .3 

equivalents of water) in 21% yield, m.p. 21 7-221 °C. 



EXAMPLE S 

The process described in Example 5 was repeated using the appropriate benzoyl azide and the 
appropriate alcohol in place of S-nitrobenzyl alcohol. There were thus obtained the compounds described in 
70 the following table, the structures of which were confirmed by proton magnetic resonance and mass 
spectroscopy and by elemental analysis. 
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TABLE V 




CO.O - Y 



xHgO 



|£x« B 1 
ICompd. No.| 
l(Note) 1 


»2 , 
R 1 

1 
1 

1 

1 


V 1 

I t 


X t 

1 
I 

1 


HI* p« 1 

CC) 1 


11 1 


prop-2-ynyl | 

1 

1 


(l.ben2ylimida2ol-2-yl)- 1 
methyl 1 


0.8 1 

1 

1 


205-209 1 


1 2(1) 1 


1 

Me 1 

1 

1 


(l-(2-niiroben2yl)- 1 
imidazol-2-yl ) methyl 1 


1 

2.5 1 

1 

1 


113-115 1 


1 3(1) 


1 

Me 1 

1 1 


ft /A m«^^Ahan9Vl\_ 1 

[ i-^**— ni rrooenzyx ^— ! 
imida2ol-2-yllro€thyl 1 


1 

1 

1 1 


1 


1 ^ 


I. 1 
1 prop-2-ynyl 


( l-ben2y 1-^-e ihoxy carbony 1- 
1 imida2ol-2-yl)roethyl 


1 1 


1 215-217 1 

1 1 
1 1 


1 5 


1 prop-2-ynyl 


1 

1 (l-benzyl-A-carbamoyl- 
1 imida2ol-2.yl)roethyl 




1 1 7n 1 7*^ 1 

1 1 /U— i / J 1 

1 1 
1 1 


1 6(1) 


1 Me 


1 

1 l,2.A-tria2ol-l-ylmethyl 

i 

t 1^2,4-tria2ol-l-ylinethyl 


1 0.5 


1 286-290 1 
1 1 


1 7 


1 


1 1 


I 231-235 1 
1 i 


1 8 


1 prop-2-ynyl 


1 

1 l,2,A.tria2ol-l-ylniethyl 


1 0.5 


1 248-250 1 
1 1 


1 9(2) 


1 prop-2-ynyl 


1 

1 (l-benzylimidazol-A- 
1 .yl)melhyl 

1 


1 1 


1 salt 1 
1 1 

, 1 1 
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NOTES 



(1) £-(N-(3, A-Dihyd^o-2-methyl-^-oxoquinazoli^-6-ylmechyl)-N- 
Inethyla^^ino|ben2oic acid, used as ihe starting material for the 
appropriate benzoyl azide, was prepared as follovs:* 

A mixture of 6-bromomethyl-2-raethylquinazolin-^-one (15 g, 
prepared as described in UK Patent Specification No- 2188319A), A- 
methylaminobenzoic acid (18 g) and dimethylf ormamide (150 ml) vas 
heated to 60°C for 16 hours. The mixture vas cooled to laboratory 
temperature and the precipitate vas filtered off, washed with 
dlmeihylformaroide (100 ml) and dried. The solid vas dissolved in 
trlfluoroacetic acid (100 ml) and the solution vas evaporated. The 
resultant salt vas triturated under ethyl acetate, filtered off and 
dried. There was thus obtained the required benzoic acid (as its 
trlfluoroacetic acid salt; 17 g), 

(2) The product also contained tvo equivalents of 
trlfluoroacetic acid and shoved the following characteristic NMR 
signals (CD3S0(n)3) 2.36 (s. 3H), 3.21 (t, IH), A. 36 (d, 2H), 4.81 (s» 
2H). 5.25 (s, 3B), 5.39 (s, 2H), 6.85 (m, 2H) , 7.35*7.96 (m. 12H), 9.1 
(m, IH). 

Information concerning the preparation of the necessary amine starting materials is provided below:- 
(i) The procedure described in J. Arner, Chem. Soc., 1949, 383'>yas repeated except that 2- 
nitrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 2-hydroxymethyM-(2- 
nitroben2yl)imldazole which showed the following NMR signals (CDCb) 4.65(s, 2H). 5.69(s. 2H). 6.71-7^- 
(m. 5H). 8.19(m. I H). 

fii) The procedure described in J. Amer, Chem. Soc.. 1949. 383 was repeated except that 4- 
nitrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 2-hydroxymethyl-l-(4' 
nitrobenzyOimidazote which showed the following NMR signals (CDCIs) 4.62(s. 2H). 5.37(s, 2H). 6,85(d, 1H), 
6.95(d. 1 H). 7^d, 2H). 8.2(d, 2H). 

(iii) Using the procedure described in J. Amer. Chem. Soc. . 1949. 383. ethyl imida20le-4-carboxylate 
was -converted into ethyl 1-benzyl-2-^ydroxymethylimida2ote-4K:arb^ which showed the following 
NMR signals (CDCI3) 1^(t, 2H). 2.95(s, 1H), 4.32(q, 3H). 4:72(s. 2H), 5.26(s. 2H). 7.14-7.4(m, 5H). 7.51 (s. 
IH). 

(iv) A mixture of ethyl 1-ben2yl-2-hydroxymethyfimida2ole-4-carboxylate (descrit)ed immediately 
above. 1 g). an aqueous ammonium hydroxide solution (specific gravity 0.B8 g/ml, 60 ml) and ethanol (25 
ml) was stirred at latxxatory temperature for 48 hours and then heated to 50**C for 4 hours. The mixture was 
evaporated to give l-t>en2yl-2-hydroxymethylimidazoie-4-cartX)xamide. m.p. 204-20T*C. 

(v) 1-Hydroxymethy}-1^,4-triazole is descrit)ed in European Patent Specification No. 0060222. 

(vi) 1-Benzyl-4-hydroxymethyfimidazote was prepared as follows:- 

Ethyi imida20le-4-cartx»cylate (15 g) was added to a suspension of sodium hydride (55% w/w dispersion in 
mineral oil. 4.7 g) in dimethylfomiamide (50 mQ which had been cooled tci 0°C, The mixture was stinred at 
0®C for 1 hour. A solution of benzyl bromide (15 ml) in dimethylformamide (75 ml) was added and the 
mixture was stinted at laboratory temperature for 60 minutes. The mixture was poured onto ice (800 ml) and 
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«fas thus obtained ethyl 1-l>en2ylimida20le-4-cartK)xylate <17 g). ^w;r.n o ^ n\ 



EXAMPLES 



" Th« DTocess described in Example 5 was repeated using ths appropriate berupyl azide. and the 
spectroscopy and by elemental analysis. 
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TABLE VI 



CONH . Y 




1* 



2* 



3* 



I prop-2-ynyl | 2-raethylbcnzyl 

I 1 

1 prop-2.ynyl 1 3-methoxybenzyl 
1.1 

I prop-2.ynyl ] 3-trif luoromethylbenzyl 



4(1) I prop-2-ynyl | 3-cyanoben2yl 
I I 

I He I 3-nitrobenzyl 



0.7 I 196-198 1 

1 I 
- I 21A-216. 1 

1 I 
0.5 I 237-238 1 

1 1 
0.8 I 245-246 1 

I 1 
1 - 1 250-253 I 



so 
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NOTES 

* The product vas purified by column chromatography on silica 

gel using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) 3-Cyanobenzylainine is described in J. Hed> Chem. , 27, llll. 



EXAMPLE 10 

Oxaiyi chloride (0.114 ml) was added dropwise to a stirred solution of p-[r^(3.4-dihydrch2-nnethyl-3- 
pfvaIoyloxymethyM-oxoquina2onn-6-ylnriethyl)-N-(^^ acid (0.39 g) in a mbrture of 

methylene chloride (15 ml) and one drop of rfimethylfomr^amide which had heon cooled to approximately 
0°C. After an initiaJ vigorous reaction, the pale yellow suspenaon was stirred at 20*HD for 2 hours. The 
mixture was evaporated, the residue was resuspended in methylene chtoride (15 ml) and the mbrture was 
cooted to 5**C. A mbrture of triethylamine (0.36 mO and 4-fluoroben2ylamine (0.11 g) in methylene chloride 
(2 ml) was added and the clear solution was stirred at 20°C for 18 hours. The solution was. washed with 
water (2x15 ml), dried (M9SO4) and evaporated. The residue was purified by column chronwtography on 
silica gel using increasingly polar mixtures of ethyl acetate and petrol (b^). 60-80*»C) as eluent There was 
* thus obtained p^£H3.4-dlhydro-2-methyl-3-pivaloyloxymethyl-4^xoquinaz^^^ 
amino ]-N^4-fluorot>en2yl)be^zamide, as a pale yellow oil (242 mg). 

The "product so obtained was dissoh^ed in ethanol (5 ml) and aqueous 2N sodium hydrowde solution 
was added. The solution was stirrcki at laboratory temperature for 2 hours. The mbrture was evaporated and 
the re^due was taken up in distilled water (10 ml). The mbrture was adrfrfied to pH3 by Ihe addition of IN 
aqueous hydrochloric add solution, the predjMtate was filtered off, washed with water (3 x 5 mO. and dried 
in vacuo at 70*»C for 4 hours. There were thus obtained p4N-(3,4Hdihydro-5Hrn©thyl-4-oxoquina20lin^ 
^methyr)-^Kprop-2-ynyl)amino^^4H4-fl^ (containing 0.75 equivalents of water. 0.13 g). 

rttp 208-210* C. NMR Spectrum: (CD3SOCD3) 2.35 (s. 3H. CHa). 3.18 (t. 1H. J = 1.5 Hz. OCH). 4.32 
(broad s. 2H. CH2). 4.41 (d. 2H. J = 6 Hz, NHCH2), 4.77(s, 2H, CH2). 6.84 (d. 2H. J=8 Hz, aromatic). 7.05^ 
7 17 (m 2H. aromatic). 7.25-7J38lm. 2H. aromatic). 754 (d. IN. J=6 Hz. aromatic), 7.68 (d of d's. 1H, J=6 
and 2 Hz, aromatic), 7.75 (d. 1H, J = 8 Hz, aromatic), 7.98 (d. ^H. J=2 Hz. aromatic). 8.68 (t. 1H. J«6 Hz. 
CONHCH2); 

MassSpectrum: (posHiv^ ion FAB) m/e (P + 1) 455; 
Elemental Analysis: Found C, 68.5; H. 5.4; N. 12.3; 
C26H23N4C3»2F. 0.75 H2O requires C. 68.6; H, 5.0; N. 11.6% 

The p[r^(3,4-dihydro-2-methyl-3-pivaIoyk)xymethyl-4<ixoquinazorin-6-ylmethy^ 

benzoic add, used as a startir>g material, was obtained as follows:- 

Sodium hydride (6.62 g of a 50% w/w dispersion in mineral oil) was added portionwise to a cold (0-5*»C; 
ice4)ath). stirred solution of 2,6-dimethylquinazonn-4-one (20.0 g) in dimethylformamide i"J25 ml). The 
mbrture was stirred at 5<^ for 1 hour. Chloromethyl pivalate (19.8 ml) was added in one portion and ttie 
creamy mixture was allowed to wanm to laboratory temperature and was stirred for a further 18 hours. TTie 
mbrture was cooled to 10^ and aqueous IN hydrochloric add solution was added (45 ml). Ethyl acetate 
(200 ml) was added and the organic layer was separated and combined with further ethyl acetate extracts 
(2 X 100 mO. The combined organic fractions were washed with water (3 x 200 ml), dried and evaporated. 
' The residue was triturated with cold hexane and the whtte solid was filtered off. washed with hexane and 
dried There was thus obtained 3-{pivaloyloxyn>ethyl)-2.6-dimethylquinazolin-4^e (17.22 g). m.p. 95-98*^. 
mn Spectrum: (CDCI3) 1.24 (s. 9H, 3 x CH3). 2.48 (s. 3H. ArCHa), 2.63 (s. 3H. ArCHa). 6.13 (S. 2H. 
CXJHjN). 7£2 (d. 1H. J = 8 Hz. aromatic). 7S7 (d of tfs, 1H, J = 8 and 1.5 Hz. aromatic). 8.05 (d. 1H, J = 1,5 
Hz, aromatic); 

Mass Spectrum: m/e (P) 288. 

The product so obtained (15.02 g) was dissoh^ed in warm cartxxi tetrachlonde (280 ml) and powdered 
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. N^romosoccinimicte (9^ g) and benzoyl peroxide (0.2 g) were 
ISonrouslv and heated to reflux lor 3.5 hours. T^e hot solution was filtered and the filtrate was evaporaiea lo 
S^a resSue^S was triturated with «,.d hexane. 1^ wt^te soHd was fijer^ c« and dned. -mere was 
thus obtained ^brornornethy^^rnethyl-31Jivaloyloxymethylqui^a20^ 
5 NMR Spectrum: (CDCb) \22 (s. 9H, 3x CH3), 2.65 (s, 3H. ArCH,). 458 (s, ^H. CH^Br) 6 _12 (s. 2H 
ScH^nHS (d. 1H. J = 8.5 HZ. aromatic). 7.79 (d of d>s. 1H. J = 8.5 and 2 Hz. aromatK:). 8^7 (d. 1H. J -2 
Hz, aromatic); 

,0 nwSned 09 6 Q) tert-butyl p(N-(prop-2-ynyi)amino]benzoate (20.0 g) and dimethyHormamide (280 ml). 
S^e sS^af heat^to VJ^C 18 hours. The brown solution was cooled to laboratory temperHture 
1' ^^d c::;" a mle a, ice and water (1 L). Tl.e mixture was fi^ared -^^^^--^^^^J 
Sid water (2 x 100 ml) and dried. The solid was triturated in cold diethyl ether (300 rnl) The wMe sol^ 
wJs m^J ol washed with ether (2 x 50 ml) and dried. There was thus obtained gl-butyl HtH^A- 

,s rydt^emyl-3-piva.oy.oxymethy.4.x^^^^^^^^^ 

aron^S). 7.59 (d. IH. J =8 Hz. aromatic). 7.67 (d o. d's. 1H. J =8 and 1.5 Hz. aromatK:). 7.87 (d. 2H. J - 8 
Hz, aromatic). 8.18 (d. IH. J = 1.5 Hz. aromatic); 

.0 ^^^^^'^J^^^. (28 g) was added in por«o„s to sUrred ^^^f^^'^^tT. 
solution was stirred at laboratory temperature under an argon atmosphere for 3 houi^ 
i^^T Jhich ^trL^ undLr diemyl ether (350 ml). The precipitate was ""t^^^J f'.^l'f^^j;;'*)"^ 
l^r72 X M mTand dried to give an off-white solid. There was thus obtained p-tNK3.4^.hydro-2-methyl-3- 

« ^t^or^^^Z^xoguinazd^^ ^""^""^ °' 

S ^pSlTS^^rV^'?^^^^^^^^^ 2.32 (t. IH. 0 = 1 HZ. CCH). 2.65 (S. 3" AH^Hs) .19 

NMR Sp^m. (ouub, i . ^ „^ aromatc). 7.64 (d. 1H. 

?:?ti-^la«4'7^W of^s 1^^^^^ and 1.5 Hz. aromatic). 7.98 (d.-2H. J = 8 Hz. aromatic). 8.18 (d. 

30 7h. J = 1.5 Hz. aromatic); 

Mass Spectrum: (positive ion FAB) m/e <P + 1) 462; 
Elemental Analysis: Found C, 65.0; H, 5,9; N. 8.6; 
C26H27N3O5. O.7CF3COOH requires C. 65.0; H. 55; N. a3%. 



3S 



EXAMPLE 11 



The process described in Example 10 was .^peated using ^ 
o.ace of 4.fluorobenzylamine. TTiere were thus obtained the compour«te des^ In 
SSis of whicTwere confirmed by proton magnetic resonance and mass spectron«try and by 
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elemental analysis. 
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TABLE VTI 




CH2-N 



V / 



CONH - A - 



CH2-C=:CH j^HjO 



Ex. 11 
Compd. No. 
(Note) 



I n.p. 

I 

I 



7* 



8* 



9* 



10 



11 



12* 



2-fluorophenyl 



3-£luorophenyl 



4-f luorophenyl 



4-carboxymethylphenyl 



4-(l-carboxyethyl)phenyl 



4-(carboxypropyl)phenyl 



2 , 4-d i £ luo robenzy 1 



2 , 6-d i fluorobenzyl 



A-sulphamoylphenyl 



2-(^-ni trophenyl )ethyl 



S-isoxazolylmethyl 



A-ni trophenylsulphonyl 



1.5 I 235-237 
I 

0.5 I 269-271- 
I 

1.5 1 2A9-252 
I 

1.8 I 270-274 

• I 

1.5 I 185-187 



I 



290-295 



1.5 I 211-213 I 

I I 
1.3 1 198-200 I 

I I 
I 275-278 I 

I I 
3.8 I 255-256 | 

I I 
1 255-256 1 

I I 
3 I 155-160 I 

J L 
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TABLE VTI Cont'd 



|Ex. 11 1 
jCompd. No.| 
1 (Note) 1 

1 1 


A-Y^ ! X 

!■ 


1 m.p. 1 

1 CC) 1 
1 1 
1 1 


1 13* 1 


4-methoxyphcnylsulphonyl 1 1 


1 2«0 1 

! 1 


1 i 


4-fluorophenylsulphonyl | 1.8 


1 272-277. 1 
1 ' 1 


1 15 


3-ni trophenyl t 1«5 


1 195-205 I 
I 1 


1 16 


1 (2-chloropyrid-A-yl)methyl 1 - 


1 245-246 1 
1 1 


1 17 


1 (6-hydroxypyrid-2-yl)roethyl 1 - 


1 267-272 1 

1 1 


1 18(1) 


1 (2-ben2iniida2olyl)m€thyl I 1 

1 1 


1 salt 1 

1 1 



NOTES 

* Elemental analysis shoved that the product also contained 1 

equivalent of sodium hydroxide* 

^ In these cases the appropriate arylsulphonamide was used in 

place of an amine. The pivaloyloxyniethyl protecting group vas removed 
using the following procedure :- 

The appropriate acylsulphonamide so obtained was dissolved 
in methanol (50 ml) which had been saturated with gaseous ammonia. 
The mixture was stirred at laboratory temperature for 18 hours. The 
mixture was evaporated and the residue vas purified by column 
chromatography on a reversed-phase. preparative h.p,l-c, column 
(Dynamax 60 A) using decreasingly polar mixtures of methanol and 
water as eluent. 
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(1) The product vas obtained as the hydrochloride salt and 

shoved the following, characteristic NMR signals (CD^SOCDj) 2.36 (s, 
3H), 3.2 (t, IH). 4.38 (d, 2H), 4.82 (s, 2H), 6.89 (m, 2H), 7.36-8.0 
(m, 9H). 9.09 (ra, IH). 

Infomnation concerning the preparation of the amine starting materials is provided below:- 
0) The preparation of 3-aminomethylisoxazole is desalbed beiow:- 
Di-isobutylaluminium hydride (1.5 M in toluene, 29 ml) was added to a solution of ethyl isoxa2ole-3- 
carboxylate (6.1 g; Can. J. Chem. . 1970, 48, 475) in toluene (20 ml) which was cooled in an ice-bath. The 
mixture was stinred at laboratory temF)erature for 16 hours. The analysis indicated that the reduction was 
incomplete. A second portion of di-isobutylaluminium hydride (28.8 ml) was added and the mixture was 
stirred for 16 hours. The bulk of the toluene was evaporated and tfie mixture was poured into a saturated 
aqueous ammonium chloride solution. The precipitate was filtered off and dried. There was thus obtained 3- 
hydroxymethylisoxazoie (2.1 g). 

Thionyl chloride (4.2 ml) was added dropwise to a solution of the product so obtained in chloroform (20 ml) 
and the mixture was stirred at laboratory temperature for 1 hour. The mixture was evaporated and the crude 
S-chloromethyfisoxazole so obtained was used witiiout hjrtiier purifiration. The crude product was dissolved 
in dimethylacetamide (10 ml). Sodium cartxjnate (approx. 3 g) was added portionwise until the acidity of the 
reaction mixture was neutralised. Sodium aade (1 equivalent) was added and the mixture was stinred at 
laboratory temperature for 1.8 hours. The mixture was partitioned between ethyl acetate artd water. The 
organic phase was dried (Na2S04) and evaporated. The residue was purified by column chromatography on 
silica gel using a 1:1 v/v mixture of methylene chloride and hexane as eluent There was thus obtained 3- 
azidomethyfisoxazole (1.15 g). 

NMR Spectrum: (CDgSOCDs) 4.6 (s. 2H). 6.65 (d. 1 H), 8.95 (d. 1 H). 

A mixture of the product so otrta'ned, 10% palladium-on-charcoal catalyst (0.22 g) and ethyl acetate (10 ml) 
was stirred under an atmosphere of hydrogen for 2.5 hours. The mixture was filtered and the filtrate was 
evaporated. There was tiius obtained 3-aminomethyltsoxa2ole (0.93 g). 

. (ii) The preparation of methyl 4-(4-aminophenyl)butyrate is describ»ed betow:- 
Thionyl chloride (6.9 ml) was added to 4-(4-nitrophenyl)butyric add (10.0 g) whidi was heated to reflux for 2 
hours. The dear solution was cooled and the excess of thionyl chloride was evaporated. The residue was 
dissolved in methylene chloride (25 ml) and added dropwise to a stin-ed mixture of methanol (7.6 ml) and 
pyridine (459 ml) in methylene chloride (100 ml) which had been cooled to -5 by immersion in an Ice- 
bath. The mixture was stirred at 2D**C for 18 hours, washed wtth dilute aqueous sodium l^carbonate 
solution, and with water and dried. There was thus obtained methyl 4-(4-nitrophenyl)butyralfi (9.68 g). 
The material so obtained was dissolved in a mixture d methanol (200 ml) and water (100 ml) and heated to 
reflux on a sleam bath. Ferrous sulphate heptahydrate (11.71 g) and iron powder (34.0 g) were added and 
the mixture was heated to reflux for 6 hours. The solution was filtered whilst hot Mettianol was evaporated 
from the filtrate and the residual aqueous layer was extracted with ethyi acetate. The combined organic 
extracts were dried and evaporated to give a residue which was purified by column chromatography on 
silica gel using methylene chtoride as eluent There was thus obtained methyl 4-(4-aminophenyl)butyrate 
(6.22 g). 

(til) Methyl 2^4-aminophenyl)propanoate was obtained from 2-(4-nitrophenyl)propionic add by a 
procedure analoguous to ttiat described immediately above. 

(iv) The preparation d 4-fluorobenzenesulphonamide is descrit)ed bekw:- 

A solution d 4-fluoroben2enesulphonyl chloride (2.0 g) in dry tetrahydrofuran (5 ml) was added dropwise to 
a cold (ice-t>ath). stinred solution of aqueous ammonia (S.G. 0.88. 20 ml). After the addition, stirring was 
continued for 30 minutes and the precipitated solid was filtered off, washed with water and dried in ar. 
There was thus obtained 4-fluorot)en2enesu!phonamide (0.70 g). 

(v) p-Methoxyljenzenesulphonamide was obtained from 4-methoxyt)en2enesulphonyl chloride using 
the procedure described immediately above. 

(vi) The preparation d 4-aminomethyl-2-chloropyridine is described below:- . 

A mixture of 2-chloro-4-cyanopyridine (1.9 g). platinum dioxide (0.3 g), acetic anhydride (50 mO and acetic 
add (50 ml) was stirred under an atmosphere of hydrogen for 2 hours. The mixture was filtered and the 
filtrate was evaporated. The residue was partitioned between chlorofonm and dilute aqueous sodium 
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bicarbonate solution. THe organic phase was dried (M9SOO and evaporated to give N-(2-chloropyrid-4- 

r:^:;^^^J2i t'^^inli ana ^ ^.s .y6ro^^o.C acid (72 m.) was heated reflate. 21 
hZr-me mixture was evaporated and the residue was triturated in a 2:1 v/v nr,Drture of methylene chlonde 
^ me^anor^ wasTus obtained the required startng matenal i^-^^ ^.^'^''J'^T" 
spectrum (CD3SOCD,) 4.10 <s. 2H). 7.55 (d. 1H). 7.69 (s. 1H). 8.46 /H) 8.68 ^road s 2H)^ 
(vii) The 2-aminomethyl-6-hydroxypyridine. used as a starting matenal. is descnbed in US Patent No. 

4496734. 



to 



EXAMPLE 12 



Water (0 5 ml) and triethylamine (0.34 ml) were added to a mixture of HN-3.4-d.hydro-2-methyl-4- 
oxoquinazolin*yimethy!)4M-(prop-2-ynyl)amino]benzoyi azide (0.15 g) and 3-aminosucc.mrn.de W^r^ 
,5 oSn Soc 1954 76, 2467: 0.14 g) in dimethyisuHoxide (5 ml). The mocture was stinred at teboratory 
" tar 10 dTys and evaporated. The residue was triturated wrth r^r-f-^'.^^'^^^Z^J^^^ 

etheV and dried again. There was thus obtained pW3.4^ihydro-2-methyM^oqu.na20hn^ylmettnrl-N- 
(prop-2-ynyl)aminoFl-(2.5-dioxopyrroOdin-3-yI)ben^e (containing 1 equivalent of water. 0.13 0). m.p. 

« Ntln' ?,^rrScD3) 2.32 (s. 3H. CH3,. 2.6:2.7 (m. 1H). 2.B-3.0 (m. 1H) 3J7 (s. 1H 0=CH^ 4.32 
^l Th Sh,^ 479 (s 2H CHz). 6.85 (d. 2H. J=8 Hz, aromatic). 7.54 (d. 1H. J = 6 Hz. aromatic). 7.62-7.74 
!m. 3H. a;it«j7i6 I!:^^^^^ 1H. imatic):8.73 (d. 1H. J=6 Hz. CONH). 11.18 (s. 1H. CONHCO): 
Mass Spectrum: (positive ion FAB) m/e (P + 1) 443; 
Bemental analysis: Found C. 62.7; H. 4.5; N, 14.8; 

25 Cj*H2iNsO*. HsO requires C. 62.4; H. 5.0; N. 15.2%. 



EXAMPLE 13 



„ A mixture of 6^>romomethyl-2-meth^lqu.nazor.n^e (0.45 g). ^.W^^dine (0^ m^ 1;^ 
fluorophenylH^thylaminobenzohydrazide (0.48 g) and dimethyiacetam.de H?;'') ^'^^'^^^^ '°r\ 
ZrTrhe rnWure was cooled to laboratory temperature, poured into water (50 ml) and exbacted ettiyl 
i^eTx 25 ml). The combir«d extracts were washed with water (2 x 25 mi), dried and ^vaporatedto 
^ a residue Jhich was purified by column chromatography on slHca gel "^"9 '"f ^"JL'^ 

35 ^res re«iyl acetate and petrol (b.p. 6O-8OOC) as eluent There was thus obtained !f^^«"°75«"y'^ 
^T4^hy*«^2-^«*yHU«oquinazolin.^^ (containing 15 equiv- 

tts^JiaW 1.15 (L an. J=7 H. CH^CH,). ^34 (s. 3H CH^^^^^ 

ml CHsCHs). 4.7S (broad s. 2H. CHj). 6.40<.80(m. 5H. aromatic and NH). 7.10-7.35 (m. 1H. aromatic). 
40 7.55-8.0 (m, 7H. aroowBc and NH); 

Mass Spectrum (positive ion FA5): m/e (P + 1) 474; 
Elemental Analysis: Found. C, 63.4; H. 5.6; N. 14.0; 
C5SH24NSO2F. 1.5H20 requires C. 63.6; H. 5.8; N. 14.8%. 

T?r^-fiuoropheny^ "sed as a starting matenal. was obtained as 

* '°'Tsolution of 4-nitrobenzoyl chloride (3.58 g) in methylene chloride (50 ml) was added dropwise to a 
. ..stJ. mlZ 2 tSuOrophenJlhydrazine hydrochloride O-l^ fl). PV^ne ^^fj;^'-;^-^:^: f 
(50 ml) which had been cooled to 5»C. The mixture was stined at 5«>C for 1 hour and at 20 C iot 2 »«x^ 
yell^ precipitate was filtered off, washed with methylene chloride and dried. There was thus obtained 

" ^rr"J^rrrrot£:2:?nt2Jc a.d (40 m, was heated to 80»C ^d iron f»wder (7^6 
• n) was a^ ^onwise. The mixture was stirred at 80-C for 2.5 hours, cooled to laboratory temt^ajire 
Sd LredTh^fihmte was washed with water (3 x 50 mO. dried (MgSO.) and evaporated. There was thus 

. "'ISSgtrrSri^™?^^^^^^ ^o. 2188319A for ..^^^ of diethy 
rn^^nZ.^^-^^^^' the hydrazide so obtained was reacted with ethyl iodide. There was thus 

Obtained the required starting material (1.5 g). 
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EXAMPLE 14 

Diphenylphosphoryl azide (0.09 ml) and triethylamine (0.12 ml) were added in turn to a solution of 
carl)oxyt)enzyr)-p-[N-(3.4KJihydro-2-methyM-oxoquina20lin-6-ylrnethyl>^^ 

(prepared as desoribed in Example 2. 0.13 g) in dimethylsulf oxide (10 ml). The mixture was stirred at 
laboratory temperature for 45 minutes. Aqueous methylamine (33% w/v; 0.05 ml) was added and the 
mixture was stirred at latx)ratory temperature for 18 hours. The solution was poured into water (50 mi) and 
stinred. The precipitate was isolated, washed with water and dried. There was thus obtaned p-[f^K3,4- 
dihydro-2-methyl-4-oxoquina2olin'^ylmethyl)-N-(prop-2-ynyl)aminp)-N-[4-^N-methyl 
benzamtde (containing 1.3 equivalents of wateT] 79 mg), m.p. 260-2cS°C. 

NMR Spectnim: (CD3SOCD3) 2.32 (s, 3H. CH3). 2.77 (d. 3H. J =4 Hz. NHCH3). 3.17 (t 1H, J = 1.5 Hz. 
CsCH). 4.31 (broad s. 2H, CH2). 4.48 (d. 2H. J=6 Hz. NHCH2). 4.76 (s. 2H. CH'). 635 (d, 2HT J = 8 Hz. 
aromatic). 7.34 (d, 2H, J = 7 Hz). 7.53 (d, 1H, J = 7 Hz. aromatic). 7.65-7.80 (m. 5H. aromatic), 7.97 (d, 1H. 
J = 2 Hz. aromatic) 8.32 (broad hump. 1H. NH)."8.72 (t 1H./J = 6 Hz. NH): 
Mass Spectrum (positive ion FAB): m/e (P + 1) 494; 
Elemental analysis: Found C. 67£; H, 5.6; N, 132; 
C29H27Ns03. 1.3H20 requires C. 67.5; H, 5.7; N. 13.6%. 



EXAMPLE 15 

Diphenylphosphoryl azide (0.55 ml) and triethylamirw (1.3 ml) were added in turn to a mixture of p-IN- 
(3.4KJihydro-2-methyl-4-oxoquinazolin-6-ylmethylhN-(prop-2-ynyl)a^ add (0.457 qT, 3- 

nrtrobenzylamine hydrochloride (0.66 g) and dimethylacetamide (4 ml) and the mixture was stiaed at 
lat)oratory temperature for 16 hours. The mixture was evaporated and the residue was triturated in water to 
give crude product as a solid. The aqueous mother liquors were extracted with ethyl acetate. The organic 
extract was dried (MgSOi) and evaporated to give a secor>d portion of crude product The portions of 
product were comt>ined arid purified by column chromatography on siBca gel using irK:reasingly polar 
mixtures of methylene chloride and etharx)! as eluent The product was further purified by column 
chromatography on a reversed-phase h.p.l.c. column (Dynamax) eluting with a 3:2 v/v mixture of 
trifluoroacetic add and water. There was thus obtained p-IN-(3.4-dihydro-2-methyl-4-oxoquinazoIin^yl- 
m8thyl>-^HI^op-2-ynyOaminol<Kutlo-N-(3-nitrober>zyO (containing 0.3 equivalents of 

trifluoroacetic add, 0:i65 g), m^). 258-262**C (decomposes); 
Elemental Analysis: Found C. 58.9; H. 4.0; N. 13.9; 
C27H22N606. 0.3 CF3C02H requires C. 58S; H, 4.0; N, 14.9%. 

The p^NK3,4<lihydro-2HnethyM-oxoquinazonn-6-ylmethyl>^^^ add,^ 
used as a'starting material, was obtained as follows:- - • 

A mixture of methyl 4-amino-2-nitrol5erizoate (10.6 g; Chem. Abs.. 98, 143133e), 2.6-lutidine (8.14 ml), 
prop-2-ynyl bromide (80% w/w solution in toluerie; 7.82 ml) and dimethylacetamide (50 ml) was heated to 
80**C for 4 hours. A second portion of prop-2-ynyl bromide solution {7.82ml) was added arxJ the mixtire was 
heated to BO**C for 5 hours. The mixture was cooled to latx)ratory temperature and partitioned between ethyl 
acetate and water. The organic phase was dried (MgSO^) and evaporated. The residue was purified by 
column chromatography on silica gel using methylene chloride as eluent There was thus otrtained methyl 
2-nitro^{proF>-2-ynylamino)t)enzoate (6^ g). mjs>. 134-135X. 

A mixture of a portion (2 g) of the ester so obtained, 6-t>romomethyl-3,4-dihydro-2-methylquinazolin-4- 
one (2.6 g). 2.6-lutidine -(2- ml) and dimethylacetamide (10 ml) was heated to 80°C for 4 hours:*The*mixt»jre 
was cooled to latxxatory temperature and partitioned between ethyl acetate and water. The organic phase 
was washed with water, dried (MgSOi) and evaporated. The residue was triturated in ethyl acetate to give 
methyl p-[^H3.4-dihydro-2-methyl-4<ocoquinazo[in-6-yimethy!)-N-(prop-2-ynyl)^^ (1 £2 

9). 

A mixture of the product so obtained. IN aqueous sodium hydroxide solution (18.5 ml) and ethanol 
-(18.5 ml) was stinred at lat>oratory temperature for 2 hours. The mixture was concentrated by evaporation to 
a volume of approximately 10 ml and acidified to pH1 by the addition of 2N aqueous hydrochloric add 
solution. The precipitate was filtered off, washed with water and dried. There was thus obtained the required 
starting material (1-24 g), m.p. 260-262 



EXAMPLE 16 
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The process described in Example 1 was repeated except that 6-aminomemyh3.4-dihydro-2-methyh3- 
pivaloyloxymethylquina2olin-4^ne was used in place of 3-amlncmethylp.yridine. There was thus obtained p- 
[tH3.4^ihydro-2-rnethyM-oxoquinarolin^ylrne1hyi)-N-(prop-2-ynyl)ari«no>f^^ 

3:i)lv^oyloxymethylqutna2olin*ylmethyl)benzamide (containing 1 equivalent of water. 96%). m.p. 191- 

s 193"^ (Example 16, Compound No. 1). ^. ^ ^ , ^- 

A mixture of a portion (0.2S3 g) of the product so olrtained. IN aqueous sodium hydroxide solution (4 
ml) and ethanol (12 ml) was stirred at laboratory temperature for 2 hours. The mixture was neutralised by 
the addition of IN aqueous hydrochloric acid solution and the precifMtate so fonmed was isolated, washed 
with water and with acetone and dried. There was thus obtained p4N-{3,'Wlhydro2-methyl-4-oxoquina20lin- 
10 6-ylmethylhN-(prop-2>yl)amino>N-{3.4-dihydro-2-methyl-4-oxoqulna2oHn-6-ylme*^ 

(containing 07 eqiwvalents of acetone and 0.8 equivalents of sodium hydroxide. 0.169 g). m.p. 284-294°C. 
NMR Spectrum: (CDsSOCD^) 2.34 (s. 6H). 3.17 (s. 1H. C=CH). 4JiZ (s. 2H. CHjOCH). 4.54 (d. 2H. 
NHCH2). 4.77 (s. 2H), 6.86-7.97 (m, 10H. aromatic). 8.79 (t. 1H. CONH). (Example 16, Compound No. 2). 
The 6-aminomethyl-3.4-dihydro-2-methyl-3^ivaloyloxymethylquina20lin-4-one. used as a starting ma- 
le terial, was obtained as follovre:- 

Using the procedures described in the second and thisd paragraphs of Note (v). in the portion of 
Example 6 which is concerned with the preparation of starting materials, W)romomethyl-3.4<«hydro-2- 
methyl-3-pivaloyloxymethylquina2olin4K)ne was reacted with potassium phthaOmide and the resultant 
phthalimide was treated with hydrazine hydrate. There was thus obtained ti» required starting matenal, as 
its hydrochloride salt, in 75% yield. The satt so formed (5.6 g) was dissohred in vi^ater (20 ml) and the 
solution was basifled to pH8 by the addition of 2N aqueous sodium hydroxide solution. The mixture was 
extracted with ethyl acetate <3 x 30 ml). The combined extracts were dried (MgS04) and evaporated. There 
was thus obtained the required free base starting material (1.04 g). 
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EXAMPLE 17 
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The process described in Example 1 was repeated except that 6-aminomethyl-3.4-dihydro-3- 
pivaloyloxymethylquina2olin.4-one was used in place of 3-aminomethylpyridine. There was thus obtained p- 
[N-(34-dihydro-2-methyl-4-oxoquinazolin-6-ylmethylhN-(prop-2-ynyl)amino>l>^^ 

pTvatoyloxymethylquinazolin-e-ylmettiyDbenzamide (48%). m.p. 166-168^ (Example 17. Compound No 1^ 
A mixture of ttie product so obtained (0.18 g). IN aqueous sodium hydroxide solution (2.3 ml) and 
ethanol (8 ml) was stirred at laboratory temperature for 16 hours. The bulk of the ethanol was evaporated, 
water (15 ml) was added and ttie mixture was acidified to pH5 by the addition of 2N aqueous hydrochlonc 
35 add solution. The gelatinous precipitate so fonned was isolated by centrifugation. washed with water and 
dried. The crude product (0.21 g) so obtained was purified by column chrorinatography on sIBra QBl usmg 
increasingly polar mixtures of mettvtene chloride and etiianol as eluenL There was thus obtained HNK3.4- 
dihydro-2-methyM^oquina2orin-6-yln*thyl)-N-(prop-2-ynyl)aminol-N-(3.4-dihyd 

yImethyObenzamide (containing 0^5 equlvateSts of water and 1.5 equivalents of sodium hydroidde. 0.066 

* NMR Spectmm (CDaSOCDa) 2.37 (s. 3H). 3.18 (s, 1H. C=CH). 4.32 (s. 2H. C»^C^. 457 (d. 2H. NHCH2). 
4.80 (s. 2H. ArCHz). 6.87 (d, 2H, aromatic), 7.56-8.06 (m, 9H, aromatic). 8.83 (hump. 1H). (Example 17. 

^■nS^ISromethyh3.4-dihydro-3-pivaloyloxymettiylquina2olin-4-6iw used as a starting mate^ 
45 obtained from 6-bromomethyM.4-dihydro-3-pivak)yloxymettiylquina2oUn-4-one (J. Med. ^mr^i889. ^. 
847) using ttie procedure described In Note (x) below Table IV in Example 6 i.e. reaction wrth sodium azide 
and reduction of ttie azide so fomied by hydrogenation. The reaction of ttie 6-bromomettiyl den^tive 1^ 
canied out at laboratory temperature for 2.5 hours. The required starting material was obtained in 88 A 
yield, as a white foam. 



so 



EXAMPLE 18 



55 



The process described in Example 10 was repeated except tiiat 6-aminomettiyl-3.4Klihydro-2.3- 
dimettiylquhia20lin-4-one was used in place of 4-fluorobenzylamine. There was ttius obtained HN-(3.4- 
dihydro-2-mettiyl-4-oxoquina2olin-6-ylmettiyl)-N-(prop-2-ynyl)aminohN-(3.4-dihydro-2.3^Ji^^ 
oxoQuinazorin^ylmettiyl)benzamide (containing 2 equivalents of water. 24%), m.p. 210-21 1"C. 

The 6-aminomettiyl-3.4-dihydro-2.3Klimethylquinazolin-4K)ne. used as a starting matenal. was obtained 
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from 3.4-dihydro-2,3.6-trimethylquina20lin-4-one. as an oily solid in 25% overall yield, using the procedure 
described in Note (xiii) below Table IV in Example 6. 



5 EXAMLE 19 

6-Bromomethyh3.4^hydro-2-methylquina20iin^ne (0^ g) and 2.6-lutidir>e (0.35 ml) were added in 

turn to a solution of N-<3-nitrobenzylh5-methylaminothiophene-2-carboxamide (0.43 g) in N-nr>ethylpyrrolidin- 

2^ne (5 ml) and the mixture was heated to 90°C lor 4 hours. The mixture was poured into water (50 ml) 

and the resultant mixture was extracted with ethyl acetate. The organic phase was washed with water, dried 

(Na2S04) and evaporated. The residue was purified by coiumn chromatography on silica gel using ethyl 

acetate and then a 19:1 v^ mixture of ethyl acetate and methanol as eluent. There was thus obtained 5-IN- 

(3,4HJihydro-2HTiethyl-4-oxoquina2olin-6-ylmethyl)-N-methylaminoW thiophene-2-carlx)x- 

amide (0.055 g). m.p. 155-158°C. 

The hH3-nitrot>^zyl>-5-methylaminothiophene-2-carboxamide, used as a starting materia:, was obt^ned 

as follows:- 

Triethylamine (2 mO. diphenylphosphoryl azide (2^ ml) and 3-nitrobenzylamine (1^ g) were each 
added in turn to a solution of 5-(h^tert-butoxycarbonyhN-methylamino)thiophene-2<3rtK)xync add (1^5 g) 
in dimethyifoonamide (30 ml) and the mixture was stirred at laboratory temperature for 18 hours. The 
mixture was poured into water (200 ml) and extracted with ethyl acetate (4 x 100 ml). The combined 
extracts were dried (NaaSO^) and evaporated. The residue was purified by column chn3matography using a 
4:1 v/v mixture of hexane and ethyl acetate as eluent. There was thus obtauned 5-(N-tert-butoxycarbonyW- 
methylaminohN-(3-"»troben2yi)thiophene-2-carboxamide (1^ g),as a yellow solid. 

A portion (1 g) of the product so obtained was dissolved in trifluoroacetic add (20 ml) and the solution 
was stirred at laboratory temperature for 2 hours. The solution was evaporated and the residue was 
partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic phase 
was dried (NaaSOi) and evaporated. The residue was purified by column chromatography using a 4:1 v/v 
mfarture of hexane and ethyl acetate as eluent There was thus obtained the required starting material (0.43 
g), asandl. 
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EXAMPLE 20 



The process described In Example 10 was repeated except that 2-[N-(4-hydroxypyrimidin-2-ylamino>- 
ethyljamine was used in place of 4-fluoroben2ylamine. There was thus obtained piN"(3,4-<lihydro-2HfTtethyl- 
4K)xoquina20lin^ylmethyI>-l;Hprop-2-ynyl^^ 
80% yield. m4). > 300°C (decomposes). 
NMR Spectrum: (CD3SOCD3) 2^ (s, 3H). 3,18 (s. 1H), 3.40 (s. 4H), 4,32 (s. 2H). 4.78 (s. 2H). 6.53 (m. 1H), 

6.8-8^ (m, 9H). , ^ 

40 The 2-IN-(4-hydroxypyrimidin-2-ylamino)ethyl)amine, used as a starting matenaJ, v«ras obtained as 

follows:- ^ . . ^ ^ . . 

A mixture of 4-hydroxy-2-methyhhiopyrimidine (18,5 g) and 2-(benzyioxycart>onyiamino)ethylamine 

(27.2 g) was heated to 140°C for 2 hours. Ethyl acetate (200 ml) was added and the precipitale was filtered 
off. There was thus obtained 2-[2-(ben2yloxycarbonylamino)ethylaminoH-hydroxypyrimidine (22,7 g). m^j. 

45 1 45-1 46**C (recrystallised from isoprc^>anoO. 

A mixture* Of a portion (9.8 g) of the product so obtained, ammonium fomiate (4,3 g). 10% pdtadium-on- 
charcoal catalyst (1 g) and methanol (130 ml) was stined at laboratory temperature lor 18 hours. The 
mixture was filtered and the filtrate was evaporated to give the required starting material. 



EXAMPLE 21 

The process described in Example 12 was repeated except that 3-aminoglutarimide (J. Amer. Chem. 
Soc. 1957. 79, 3767) was used in place of 3-aminosucdnimide. The crude reaction product was purified by 
^mn chromatography on reversed-phase silica gel (Dynamax) using a 4O:60K).2 v/v mixture of methanol: 
water: trifluoroacetic add as eluent There was thus obtained p.[N-(3.4-dihydro-2-methyl-4-oxoquina2oli^6- 
ylmetfiyl)-N-(prop-2-ynyI)amino>N-(2, 6KJioxopiperidin-3-yObeh2amide (containing 1.3 equivalents of 
trifluoroacetic add. 32%). m.p. 161-168*^. 



46 



NMR Spectrum: (CDaSOCOa) 2.02 (m. 2H). 2.40 (s. 3H). 2.52 (m. 1H), 2,77 (m. 1H). 3.18 (t 1H), 4.33 (t. 

4.72 (m. 1H). 4.83 (s. 2H), 6.86 <d.-2H). 7.56 (d. 1H), 7.71 (d. 2H). 7.72 (g. 1H), 8.01 (d. 1H). 8.39 (d. 
1H). 10.77 (S.IH); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 458; 
5 EJementai Analyas: Found C. 54.8; H. A2\ N. 11.4; 

C25H23N50*. I.3CF3CO2H requires C. 54.7; H. 4.0; N, 11.6%. 
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EXAMPLE 22 

Using the procedure de5crit)ed in Example 10. p.IN-(3.4^ihydro-3<rvaloyloxymethyl-4-oxoquina2olir>^^ 
ylmethyl)-N-(prop-2-ynyl)amino]l)en20ic add was reacted with 3-nitrobenzylamine to give [N-{3.4Kjihydro^ 
oxoquina20lin-6-ylmethylWprop-2-ynyl)amino>N-(3-nitrot)enzyl)^ (containing 1 equivalent of wa- 

ter. 56%). m^). 197-1 99<'C. ^ ,w 

The p-(N-(3.4Kjihydro-3-pivaloyloxymethyI-4K)xoquina20lin-6-yimethyl)-N-(^^ 
acid used as Tstarting mai^al. was obtained by reacting 6-bromomethyl-3.4-dihydro-3-pivaloytoxymethyU 
quina20lin-4one [UK Patent Specification No. 2175903B] with tert-butyl p-(prop-2-ynylamino)ben2oate and 
by treating the resultant product with trifluoroacetic acid. There was thus obtained the required starting 
material in 53% yield, m^). 93-96*»C. 

EXAMPLE 23 

Using the procedure described in Example 10. p^-N-(3,4-dihydro-3-pivatoyloxymethyMK)xoquina2o«n- 
6-ylmethyI>-N-(prop-2-ynyl)amino]ben2oic acid was feacted with 3-aminoTnethyi pyridine to give p-ltNH3.4- 
dihydro-4-oioquina20lin^ylmethyl)-N-(prop-2-ynyl)aminoW^ (containing 4.5 

equivalents of water. 61%). m.p. 137-139«C. 

30 EXAMPLE 24 

The process described in Example 5 was repeated except that N-(cyanomethyl)-N-methylannine was 
used in place of 3^w*trobenzyl alcohol. The reaction mixture was stinred at laboratory temperature for 16 
hours TT>e mixture was evaporated and the residue was purified by column chrorriatography on silica gel 
using increasingly polar mixtures of methylene chloride and ethanol as eluent There was thus obtained p- 
rn4-(3 4Kt!hydrO"2-methyl-4K)xoquina2onn-6-y^thyI)-f^^ 

methylbenzamide (68%). m4>. 214-215^, and p^.r;H3.4Klihydro^2HnethyMK)xoquinazolin-6.ylmethy 
(prop-2.ynyl)aminohNH3-(hexahydrO'2<)xoa2epin-'l.yl)propyl]ben2amlde (containir>g 0.5 equivalents of wa- 
ter, 23%), m^). 2085lO°C, (this product arising from reaction of the benzoyl azide wi^ 1.&KiiazatMcydo- 
40 [5.4.01undec-7-ene). 

EXAMPLE 25 

Using the procedure described in Example 5. p.[-N.(3.4^ihydro-2Hnethyi-4-oxoquina2olin-6-ylnr>ethyl>- 
N-methylamlno]ben2oyl azide was treated with L-hiStidine. The mixture was stirred at laboratory tempera- 
Sire for 16 -hours. The mixture was evaporated, the residue was dissohred in water and the solution was., 
acidified to pH4 by the addition of 2N aqueous hydrochloric acid. The precipitate so fonned was isolated by 
centrifugation and purified by column chromatography on silica get using a 9:1 v/v mixture of chloroform 
and methanol as eluent. There were thus obtained p4N-{3.4-dihydro-2-methyM-oxoquina20lin^ylmethyl)- 
N-methylaminohN-[3-(hexahydro-2-oxoa2epin.1-yl)pr5ic>yl]ben2amide (containing 1.8 equivalents of water; 
15%). m.p. 155-T5r»G. (the product arising from reaction of the benzoyl azide with 1 .8-dia2abcydo[5.4:01- 
undec-7-ene). 

EXAMPLE 26 

Using the procedure described.in Example 10. p-l-r^(3.4^ihydro-7-fluoro-2-methyl-3i>valoyioxymethyl- 
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4-oxoquina2olin-6-ylmethyl>-N-(prop-2-ynyl)amino]ben2oic acid was reacted with 3-nitrobenzylamine. There 
was thus obtained p4NK3.4<lihydro-7-fluoro-2-methyHW)xoquina2o«n-6-ylmethyl)-r^ 
(3-nitrobenzyl)benzarnide (containing 1.5 equivalents of water. 76%, m.p. 235-237*C. 

The p-[-N-{3.4-dihydro-7"fluoro-2-methyi-3-pivaIoyloxymethyl 4-oxoquinazolin-6-ylmethy!)-N-(prop-2- 
6 ynyl)amino]beazoic acid, used as a starting material, was obtained as follows:- 

3.4-Oihydro-7-fluoro-2.6-dimethylquina2oIin-4-one was prepared from 3-fluoro-4Hnethylacetaniride using 
the procedure described In UK Patent Spedfication No. 2202847A for the preparation of 3.4-dthydro-2,6,7- 
trimethyiquina2olin-4-one from 3.4-dimethylacetanilide. 

Using the procedure described In the four paragraphs of the portion of Example 10 which is concerned 
10 with the preparation of starting materials, the product so obtained was converted in 1S% yield to p-(-N-(3,4- 
dihydro-7-nuoro-2-methyl-3-pivaloyloxymethyM-<)xoquina2olin"6-ylmethyl)-N^ 
acid. m.p. 173-174*^. 



/S DCAMPLE27 

The procedure described in Example 26 was repeated except that 3-aminomethylpyridine was used in 
place of 3-nitrobenzylamine. There was thus obtained p-[N-(3.4-dihydro-7-fluoro-2-methyM-oxoquina20Iin-6- 
ylmethyI)-N-<prop-2-ynyl)amino>N-(3-pyridylmethyl)benzamide (containing one equivalent of water), m.p. 
20 251-253°C7 

The procedure described immediately above was repeated except that 3-cyanobenzyiamine was used 
in place of 3-aminomethylpyridine. There was thus obtained hH3-cyanoben2yI)-MNK3.4-dihydro-7-nuoro-2- 
methyM<>xoquina2olin-6-ylmethyl)-K-(prQp-2-ynyl)amino]ben2^ (conteining"0.75 equivalents of water), 
m.p. 232**C. 



EXAMPLE 28 

Using the procedure described in Example 10. HN-(3,4-dihydro-2-methyl-4-oxo-3- 
30 pivaloytoxymethyk^uina2olin-6-ylmethyIh^H2-acetoxyethyi)aminoJben2oi^ was reacted with 3-nitroben- 
zylamine to give p-{N-(3,4-dihydro-2-n>ethyM<JXoquina2olin-6-yimethyl)-^ 
nhrobenzyl)benzamide (containing 1 equivalent of water) in 46% yield, m.p. 236-232°C. 

The p^hH3.4-dihydro-2Mnethyl-4-oxo-3-pivaloyloxymethylquinazo^ 
amino]l>enzoi<ra5d, used as a starting material, was obtained by reacting 6-lxomomethyl-3,4-dlhydrc>-3- 
35 pivaloytoxymethylquina2oHn-4-one [UK Patent Spedfication No. 2175903B] with tert-butyl £-(2-acetax- 
yethylamino)benzoale {prepared by the reaction of tert-butyl p- amlnobenzoate with 2-ac8toxyethyl bromide, 
and by treating the resultant product with trifiuoroacetic add]? There was thus obtained the required starting 
material as a foam. 



EXAMPLE 29 

Using the procedure described in Example 10, £.lN-{3,4-dihydro-2-methyl-4-oxo-3- 
pivaloyloxymethyk}uina201in-6-ylmethyl>-r^(2-aceloxyettiyl)amino]benzoic" add was reacted wth 3- 
<5 cyanobenzylamine to give ?^3-cyanoben2yl)-HJH3.4-dihydro-2-methyl-4-oxoquinazolin^^ 
hydroxyethy!)aminolben2amide, m.p. 110-112**C, as a foam. 



EXAMPLE 30 

The procedure described in Example 10 was repeated except that 2-aminomethylquinoxaIine was used 
in place of 4-fluorobenzylamine. There was thus obtained p-[N-(3.4-dihydro^2-methyl-3-pivaJoyloxymethyl-4- 
oxoquina2onn-6-ylmethyl)-N-{prop-2-ynyl)amino>N-<quinoxai in 23% yield, m.p. 

128?C. 

The 2-aminomethylquinoxaline, used as a starting materiai. was obtained from 2-bromomethyJquinox- 
aline using the procedure described in Note (2) below Table I in Example 1 . ^ 
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EXAMPLE 31 

Using Ihe procedure described in Example 1. a-8n.ino^l-I:i-(3.4K.ihydro-2-methyl^-oxoq^ 
vlrnetSli^^rJiS^yOaminoIbenzoic add was readed with Sniitrobenrylamme to give o-ammo-NN-a*; 

nilrobeSSe (03 g) acUvSed iron powder 1^4 g; activated by stirring a n,.xture of .ron powder and 2N 
»u^?SrS)S 5d solution minutes, filtering the mixture and washing the fo" 
S^olTo^) and concentrated hydrochloric acid (20 drops) was heated to reflux for 80 n«n^s^The 
mr,rt^e was cooled to laboratory temperature and partitioned between ethyl acetate and a saturated 
TaS^us sSiorSaLme soWtion.. The organic phase was washed with water dried and evapor^ed 
?r?esido?^ Purified by column chromatography on silica gel ^-i:'l"^^'''^yjZZT^^^^^ 
nShy^rchloride and methanol as eluenL There was thus obtair^d memyl o-ammo^^-(3.4^.hydrc^2- 
methv^4-oxoquinazolin-6-yimethyl)-N-{prop-2-ynyl)aminoJbenzoate (0.1 g. 36% - ,o 
of the prod'uct so obSned. IN aqueous sodium hydro^de 3c-"ton (0^72 ^0 -J^opa«>.^ 
mft was heated to 80"C for 30 minutes. The mixture was evaporated, water (2 ml) was added arid me 
mfxtTv^Sdffiedto PH 35 by the addition of 2N aqueous hydrochloric acid solution. The precjprtate 
:ri^lS^ aentrlJ.gation aii dried. There was thus obtained the required startng matenal (0.9 g. 



94%). 



25 EXAMPLE 32 

The proo 
Med. Chem., 1987. 30. 
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-me DTocedure described in Example 5 was repeated except that S-aminomethylpyridine-N-oxide (J, 
»J^r^^r ^^^^^ used m place of 3^itrobenzyl alcohol. The reaction mixture was 

oxidopyrid-3-ylmethyl)ben2anr)ide (0.60 g, 66%). m.p. 170-171°C. 



as 



EXAMPLE 33 
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A mixture of pentafhK>rophenyl pHM-(3.4Kfihydro-2-methyl^o-3-pi>^^^ 

S'lwSrC^ was ev^ted and the residue was triturated in diethyl ether. There was tiius 
o^nrf:^r^4::JX2^th;S.>xo^va.oylo^^^^^^ 

NW24ivdroxvDVrid-4-ylm8thyl)benzamide in quantitative yield. m4). 145^. n'i'Mi ^ - - 

- riS^ of the product so obtained, a saturated aqueous ammonium hydrox,de so*"*""" <^^2L^ 
r.J^6 ml) wi stirred at laboratory temperature for 16 hoiKS. The -•^'J, -^^.^^^TSS^ Z 
^^^on of the methanol. The precipitate was filtered off and dned. There was *us obtamed £tN-(3.4- 
dMr?2^1y;^xoquinazolin^ylmethyl)-ri^^^ 

(d^H)W^ 1H). 6£7 <d. 2H). 7.27 (d. 1H). 7.53 (d. 1H). 75 (d of d's. IH). 7.76 (d. 2H). 757 (S. 1H). 8.63 

^'t:- ^^jsrfyr ^";i^^Ca:aM.x.3-.va,oy.^^^^^^^ 
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The 4'aminomelhy»-2-hydroxypyridine. used as a starting material, was obtained as follows;- 

A mixture of 2-chtorcHK;yanopyridine (77 g), platinum dioxide (1.1 g). acetic anhydride (77 mi) and 

acetic add (77 ml) was stirred at laboratory temperature under an atmosphere of hydrogen lor five hours. 

The niixture was tittered and the filtrate was evaporated. The residue was purified by column chromatog- 
5 raphy using increasingly polar mixtures of hexane and elhyl acetate as eiuent There was thus obtained 4- 

acetamidomethyl-2-chloropyridine (2.4 g). m.p. 83**C. 

A mixture of a portion (1 .6 g) of the product so obtained and concentrated hydrochloric acid (20 ml) was 

heated to reflux for four days. The mixture was evaporated to give the required starting material (1.1 g, 

recrystallised from ethanol). 
w NMR Spectnjm (CDaSOCDa) 3.89 (q. 2H), 6.42 (d. 1H). 6.52 (s, IH). 7.49 (d. 1H), 8.68 (broad s. 3H). 



EXAMPLE 34 

15 The procedure described in Example 33 was repeated except that 3-aminomethyl-6-hydroxypyridiDe 
was used in place of 4-aminomethyl-2-hydroxypyridine. There was thus obtained p-[N-(3,4-dihydro-2- 
methy^4K)xoquina2crfin^ylmethyl^N-(prop-2-ynyl)amino^N^^ in 64% 

yield. m.p. 25B*C. 

The 3-aminomethyh^hydroxypyridine. used as a starting miaterial. was obtained from 3-cy^o^ 
20 methoxypyridine using the procedure described in the portion of Example 33 which is concerned with the 
preparation of 4-aminomethyl-2-hydroxypyridine except that, in the second step descrlt>ed therein. 48% 
aqueous hydrobromic acid was used in place of concentrated hydrochloric add. There was thus obtained 
the required starting material, as the hydrobromide salt, mp, 239X. 
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EXAMPLE 35 



The procedure described in Example 5 was repeated except that 4-aminomethylpiperidine was used in 
place of 3-nitrobert2yl alcohol to give p^N-(3,4-dihydro-2-methyl"4-oxoquina20iin-6- ylnr>ethyl)-N-(prop-2- 
30 ynyl)amino>l^(piperidin-4-ylmethyl)benzarnide (containing 3.5 equivalents of water), m-p. 130^133^0 
(decomposes). 



EXAfi<PLE 36 

The procedure described in Example 5 was repeated except that 2-aminomethyl-N-ethylpyrro!idine was 
used in place of 3-nitroben2yl ^cohol. There was thus obtained p4N-(3;4-dihydro-2-methyl-4-oxoquinazoUn- 
6-ylmethy!hN-(prop-2-ynyl)amino>N-(N-^thyl^^ (containing 1.3 equivalents of 

water). m.p.l39-143*»C (decomposes). 
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EXAMPLE 37 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula 
I. or a pharmaceutically-acceptable satt salt therof (hereafter compound X). for therapeutic or prophylactic 
use in humar^s:- 



60 



(a) Tablet 1 


mgAablet 


Compound X...» 


1(X) 


Lactose Ph.Eur 


182.75 


Croscarmetlose sodium 


12.0 


Maize starch paste (5% wAf paste) 


2.25 


Magr>esium stearate;.... 


3.0 



55 
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Compound X 

Lactose Ph.Eur 

Croscarmeliose sodium 

M^ze starch..... 

Polyvinylpyrrolidone (5% Wv paste). 
Magnesium stearate ^ 



50 
223.75 
6.0 
15.0 
225 
3.0 



10 



IS 




Compound X. — 
Lactose Ph.Eur..... 

Croscanmenose sodium 

Maize starch paste (5% w^ paste)..... 
Magnesium stearate». 



1.0 
93.25 
4.0 
0.75 
1.0 



20 



25 



(d) Capsule 

Compound X..... 
Lactose Ph.&Jr — 
Magnesium stearate — 



mg/capsu»e 

10 mg 
488.5 
1.5 



do 



35 



(e) injection I 



Compound X..-.. 

1M Sodium hydroxide solution..^. 
0.1 M Hydrochloric acid (to adjust pH to 7.6) 
Potyethyie ne glycol 400^ 
Water for 'm|ection to 100^ 



(50 

mg/mi) 



5,0% wA/ 
15.0% 

4.5% wAr 



40 



45 



SO 



(f) Injection 11 

Compound X-.-. 

Sodium phosphate BP 

0.1 M Sodium hydroxide solution^ 

Water for injection to ^QO^q 



(10 

mg/ml) 

1 .0% wAr 
3.6% w^ 
16.0% wA^ 
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(g) Injection 111 


(Img/mi, 
buffered to 
pH6) 


Compound X..... 

Sodium phosphate BP 

Citric acid..... 

Polyethylene glycol 400..... 


0.1% w^ 

2.26% w/v 
0.38% w/v 
3.5% w/v 


Water lor injection to 100% 



The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. 
The tablets (a) to (c) may be enteric coated by conventional means, for example to provide a coating of 
15 cellulose acetate phtiaiate. 



CHEMICAL FORMULAE 
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wherein is hydrogen or amino, or alkyi or alkoxy each of up to 6 carbon atoms; 

or is alkyl of up to 3 cart)on atoms which bears a hydroxy sulistituent, or which tjears one, two or three 
flupro substituents; 

or R' Is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 cart>on atoms; 

wherein the quinazoOne ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and alkoxy each of up to 3 cartxin atoms; 

v^erein is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl, hatogenoalkyl or cyanoalkyi each of up to 6 
cartjon atoms; 

wherein Ar is phenylene or heterocyclene which n\ay be unsubstituled or may t>ear one or two substituents 
selected from hakjgeno. hydroxy, amino and nitro. and from alkyi, alkoxy and halogenoalkyi each of up to 3 
cartx)n atoms; 

wherein L is a group of the fomiula -CO.NH-. -NH.CO-. -C0.NR3-. -NR^.CO-. -CH = CH-. -CH2O. -OCH2-, 
-CHaS-. -SCH2-. -C0.CH2-, -CH2,CC><m' -CO.C-, wherein R^ is alkyl of up to 6 carlxm atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 cartion atoms, or heteroaryl or a 
hydrogenated derivative tf>ereof. or 

Y is a group of the formula -A-Y' in which A is alkylene, cycloalkylene, alkenylene or alkynylene each of up 
to 6 cartxjn atoms, and Y^ is aryl or a hydrogenated derivative thereof each of up to 10 carton atoms, or 
heteroaryl or a hydroger^ed derivative thereof; wherein one constituent methytene group in A may be 
replaced by an oxy, thio, su^shinyl. sulphonyl or imino group or an alkylimmo group of up to 6 cartx)n 
atoms; 

arxl wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsul)- 
stituted or may bear up to three substituents selected from hydroxy, 0x0. amino, nitro. cyano. cart}amoyl. 
sulphamoyi, carboxy and halogeno, from aikyi, aikylamino, dialkylan^ino, N-alkykart>amoyl, N,N-diatkyk:ar* 
banrK>yl. alkoxycarbonyl, alkanoytoxyalkyl. alkylthio, alkylsulphinyl, alkylsulphonyl, alkoxy, hakjgenoalkyl. 
hydroxyalkyl, aminoatkyl. alkylaminoalkyl. dialkyiaminoalkyl, cartxsxyalkyl. alkoxycartxHiyUtlkyl, cart)anu)ylal- 
kyl. N-aJkyteart>amoylalkyl and N.N-dialkyk:art»amoylalkyl each of up to 6 cartxin atonis and from phenyl, 
pyridyl and phenylalkyi of up t6"lO cartx)n atoms, and wherein each of said phenyl or phenylalkyi groups 
may bear a substituent selected from halogeno and nrtro. and from alkyl and attcoxy each of up to 3 cartx)n 
atones; 

or a pharmadeuticaliy-acceptable salt thereof; 

provided that when R^ is hydrogen or amino, or alkyi of up to 6 cartx>n atoms, and L is a group of the 
formula -CONH-, then Y is not tetrazolyl. 

2. A quinazoline of the formula I as claimed in claim 1 wherein RMs hydrogen or amino, or methyl, 
ethyl, methoxy or fkKjromethyl; 

wherein the quinazolirw ring may bear no further sut>stituents or may bear one further substituent selected 
from fluoro. chtoro. methyl and methoxy; 

wherein R^ is methyl, ethyl, propyl, prop-2-enyi. prop-2-ynyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-fluoroethyl. 
2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thienylene. pyridylene. pyrimklinytene or tfiiazolytene which is unsutjstituted or 
which bears a substituent selected from fluoro, chloro. bromo, hydroxy, amino. nUro. methyl, methoxy and 
trifluoronriethyl; 

wherein L is a group of the formula -CO.NH-, -CO.NR^ - or -C0.O-, wherein R3 is methyl or ethyl; and 

Y is phenyl, 2,5<Jioxopyrrolidinyl or 2.6-dioxopiperidinyl.'or Y is a group of the formula -A-Y^ in which A is 
methylene, ethylene, ethylidine, trimethytene, propylidene, propylene, butylidene. isobutylidene or 
tetramethylene and Y^ is phenyl, furyl. thienyl. pyridyl, quinolyl, isoquinolyl, pyrazinyl. pyrimidinyl. 
quinazolinyl. pyridazinyl. indolyl. imidazolyl. t>enzimidazotyt, pyrazolyl, indazolyl. oxazolyl, isoxazolyl. 
thiazoiyl. 1^.3-tria20lyl, 1,2,4-tria20lyl. tetrazolyl or hexahydro-2K>xoazepin-1-yl; 

wt^erein one constituent methylene group in A may be replaced by a thio, sulphinyl. sulphonyl or imino 
group; and 
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wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsul>- 
stituted or may bear up to three substitoents selected from hydroxy, oxo. amino, nltro. cyano, carbamoyl. 

■ sulphamoyl. carboxy. fJuoto. chloro. bromo. methyl, ethyl, methylamino. ethylamino dimethytem.no. 
diethylam.no. N-methylcarbamoyl. N^thylcarbamoyl. N.N-dimethylcarbamoyl. N.N^jethylcartemoyl. 

s methoxycartjonyT. ethoxycarbonyl. lert-butoxycarbonyl. isobutyrytoxymethyl. pivaloyloxymethyl. methyim.o 
ethyllhio. methylsulphinyl. ethysulphSTyl. methylsulphonyl. ethylsulphonyl. methoxy. ethoxy. trrf luoromethy . 
carboxymethyl Harboxyethyl. 2-carboxyethyl. 3<arboxypropyl. carbamoylmethyl. N-methylcarbamoyl- 
methyl N.N-dimethylcartjamoylmethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropyl. and wherein any 
phenyl gt^ within said substituents may bear a substituent selected from fluoro. chloro. bromo. n.tro. 

10 niefliyl. ethyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable salt thereof. ^ , ^ 

3. A quinazoline of the fonnula I as claimed in claim 1 wherein R' Is amino, methyl, mettioxy or 

llSrSe'quinazoline ring may bear no further substituems or may bear one further substituent selected 
J6 from fluoro. chloro. methyl and methoxy; 

wherein is methyl, ethyl, prop-2-enyl or prop-2-ynyl: 

wherein Ar is 1.4-phenylene. thienylene. pyridyiene or Ihiazolylene wh.ch is unsubstituled or wh.ch bears a 
fluoro or nitro substituent 

wherein Lis a group of the formula -CO.NH- or -CO. 0-: and ^ ^ , 

20 Y fe phenyl, or Y is a group of the formula -A-Y' in which A is methylene, ethylene, ethyhdwe. tnmeUiy lene^ 
pmpylidene. propylene or isobutylidene and Y- is phenyl. 2-thienyl. 2-pyrtdyl. ^f^^J'.^^"^^^ 
Quinolyl. 4K,uinolyl. 8<,uinolyl. 2-pyrimidinyl. -H^yrimidinyl. 6^u.na2ol.nyI. Snndolyl 1-.m.dazoly . 2-.m- 
Idazolyl. 4.imida20lyt. Z-benzlmidazolyl. 2-thia20lyl. 5-thiazolyl. 1.2.4.tria2oM-yl. 1 ^ .A-tnazol-S-yl or tetrazol- 
5-yl. or Y is phenylsulphonyl; and ^ ,^ 

25 wiierein each of said phenyl of heteroaryl groups may be unsubstltuted or may bear up to three 
substituents selected from hydroxy, oxo. amirK), nitro. cyano. carbamoyl, carboxy. fluoro. chloro, mettiy , 
ethyl l^ethylcarbamoyl. N.N-dimethylcarbamoyl. melhoxycarbonyl. ethoxycarbonyl. pnfatoyloxymethyk 
m^.^. trifluoromethyl. c£rtJ5xymethyl. 1-cartx,xyethyl, 2K;artx,xyethyl. SK^arboxypropyl. t-pyndyl and 
benzyl; 

30 or a pharmaceutically-acceptable salt thereof. . ^ . 

4. A quinazonne of the fonnula I as claimed in daim 1 wherein R' is ammo, methyl or methoxy: 
wherein the quinazoline ring may bear a methyl substituent In the 7-position; 

wherewi is methyl, ethyl or prop-2-ynyl; , v . !)^=«sno or 

wherein Ar is 1.4-phenytene or th.en.25-dlyl. or Is pyrid-2.Wiyl with the group -L-Y m the 2-posmon. or .s 

35 2-fluoro-1 .^phenytene wift the group -L-Y in the 1 -position; 

YKhereIn L is a group of the formula -CONH-; wi..n,«moth«. 
and wherein Y is benzyl or phenylsulphonyl which may bear a nltro. cyano. cart>oxyj 
substituent or Y is thiazol-S-ylmetlvyl or li.3.6-tetrahydro-2.6-dioxopynmidin-4-ylmethyl. or Y is 2.3- 
dihydro-4-oxoqulnazorin-6-ylmethyl which may bear one or two methyl substituents; 

ring may bear a methyl substituent m the 7-position; wherein R* Is methyl or prop-2.ynyl; 

wherein Ar is 1.4-phenytene. or. 2-fluoro-1.4.phenytene with the group -L-Y in the 1-poslton; 

Yrtierein L is a group of the formula -CO,NH-; and . „ , o 

45 Tte a group ofTe fom,ula -A-Y' in which A is methytene and Y is ^'-^^^^'^"'^ 

cyanoprSnyT^^xyphenyl or 3-trHluoromethy.phenyl, or Y- is 5-thiazolyl. 2.3Kl.hydro-^oxoqu.nazol-rv6- 

yl.2.3KJihydro-2-me1hyl-4-oxoquinazolin-6-yl or 2>dihydro-2.3Hiimethyl-4K)xoqu.na2ol.n-6-yl: 

or a pham»aceutically-acceptable salt thereof. 

6 A quinazoline selected from the group of compounds:- . ^ „ ^ i • 

so p-lN-(3,4-dihydro-2-methyl-4K)xoquinazolin-6-ylmethyl)-N-(prop-2-ynyl)^^^ 

p§5:ct^2"m*S!X^^ 

H'S^iS;hydro-2-methyl-4-oxoquinazolin.6-ylmethyl)-N^^^ 
55 >iN-(3;4^.hydro-2-methy1^xoquinazol.n-6-ylmethyl)-I^methylamino}^fiuor^^ 

^™^ihydro-2-methyl^xoquBiazolin-6-ylmethyl>r^(prop-2-ynyl)ffl^ 
carboxamide; 
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p^h^(3.4KJihydrch2-methoxy-4-oxcx)uirm2olir>-6-yime 

p-[N-{2-aminch3,4-dihydro-4-oxoquina20lin-6-ylmethyI>f^^^ 

p^[N^3.4KJihydro-2-methyl-4-oxoquina20lin-6-yimethyIh^^ 

and" 

s p^N^3.4KJihydrch27Kjimethyh4K>xcx5uina20lin-6-ylmethyl)-N^^ 
benzamide; 

or a pharmaceutically-acceplable salt thereof. 

7. A quir^oiine of the formula 1 as claimed in claim 1 wherein is alkyl or alkoxy each of up to 6 
cart>on atoms; or is alkyl of up to 3 carbon atoms which bears a hydroxy substituent. or which Ijears 
JO one. two or three fluoro 'substituents; or R^ is hydroxyalkoxy of up to* 3 carbon atoms or alkoxyalkoxy of up 
to 6 cartxjn atoms; 

wherein the quinazoline ring may liear no further substituents or may bear one further substituent selected 
from halogeno and from alkyl and alkoxy each of up to 3 cartion atoms; 

wherein is hydrogen, alkyl. alkenyl, alkynyl. hydroxyalkyl, halogenoalkyi or cyanoalkyl each of up to 6 
75 carix)n atoms; 

wherein Ar is phenylene or heterocyclene which may be unsul>stituted or may l>ear one or two suljstltuents 
selected from halogeno. hydroxy and amino, and from alkyl. alkoxy and halogenoalkyi each of up to 3 
cartxjn atoms; 

wherein L is a group of the fonnula -CO.NH-. -NH.CO, -CCNR^-. -NRS.CO. -CH = CH-, -CH2O-. -OCH2-, 
20 -CH2S-. -SCH2-. -CO.CHs-. -CH2.COor -CO.O, wherein R^ is alkyl of up to 6 carbon atonns; and 

wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y' in which A is alkylene. cyctoalkylene. alkenylene or alkynylene each of up 
to 6 cartxxi atoms, and Y' is aryl or a hydrogenated derivative thereof each of up to 10 cartwn atoms, or 
25 heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl. sulphonyl or 
imino group or an alkyfimino group of up to 6 cartwn atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsut>- 
stituted or may bear one or two sirt>stituents selected from hydroxy, amino, nitro, cyano, cart>amoyl, 

30 carboxy arwJ halogeno, from alkyl. alkylamino. dialkylamino. N-alkylcarttamoyl. N.N-dialkytearbamoyI, alkox- 
ycarix)nyl, alkylthio, alkylsulphinyl, alkylsulphonyl, alkoxy, hatogenoalkyl. hydroxyalkyl, aminoalkyl, al- 
kylaminoalkyl. dialkylaminoalkyi, cariaoxyalkyi, alkoxycarbonylalkyl. cartDamoylalkyl, N-alkylcart)amoylalkyl 
and N.N-dialkylcarbamoylalkyi each of up to 6 carbon atoms and from phenyl and phenylalkyi of up to 10 
-cart)oh"atoms, and wf>er«n each of said phenyl groups may bear a substituent selected from halogeno and 

35 from alkyl and alkoxy each of up to 3 cartx)n atoms; 
or a pharmaceutically-acceptalMe satt ttiereof. 

provided tf^ when R^ is alkyl of up to 6 cartxxi atoms, the quinazoline ring t»ears no further substftuerrts or 
bears one further substituent selected from halogeno and alkyl of up to 3 cartxxi atoms, Is alkyl, alkenyl 
or alkynyl each of up to 6 cartxKi atoms, Ar is phenylene whteh is unsut>stJtuted or bears or>e or two * 
40 substituents selected from halogeno. hydroxy and amino, and L Is a group of the formula -CONH-, then Y is 
fwt tetrazol-S-yl. 

8. A quinazoline of the formula I as claimed in claim 1 wherein B"* is methyl, ethyl, methoxy or 
fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may l>ear one further substituent selected 
45 from fluoro, chtoro, methyl and metiioxy; 
' wheiein R2 is hydrogen, metiiyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl, 2-hydroxyethv:, 3-hydroxypropyl, 2- 
fluoroethyl, 2-bromoethyl or cyarwmethyl; 

wherein Ar is 1.4-phenYlene, thienylene, pyridylene. pyrimidinylene, thiazolylene or thiadiazolylene which is 
unsubstituled or which bears one or two substituents selected from fluoro. chloro, twomo, hydroxy, amino. 
60 methyl, methoxy and trifluoromethyl; 

wherein L is a group of ttie fonnula -CO.NH-. -NH.CO. -CO.NR3-..-NR3.CO-. -CH = CH-. -CHzO-, -CO.CHz- 
or -C0.0-. wherein is methyl or ethyl; and 

Y is phenyl, naphthyl, tetrahydronaphtiiyl. pyridyl. quinolyl. isoquinolyl, pyrimidinyl, indolyl. imidazolyl. 
benzimkJazolyl. pyrazotyl, indazolyl. oxazolyl, ttiiazolyl. 1 ,2.3-triazolyl. 1 ,2.4'triazolyl, tiiiadiazolyl or 

55 tetrazolyl; or 

Y is a group of ti>e formula -A-r in which A is metiiylene. ethylene, etiiylidene. trimettiylene, prppylidene, 
propylene, 1-lsopropytettiylene or tetrametiiylene and Y^ is phenyl, naphthyl, tetrahydronaphtiiyl, indenyl. 
indanyl. pyridyl. quinolyl. isoquinolyl, pyrazinyl, pyrimidinyl. pyridazinyl, indolyl. imidazolyl. benzimidazolyt, 
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pyrazolyl. indazolyl. oxazolyi. thiazolyi. 1^.3-tria2otyl. 1 A4-tta20lyl. ttiiadiazolyl oj; ^etrazolyl: 

wLein i)ne constituenl methylene group in A may be replaced by an oxy. th,o. su^,h.nyl or sulphonyl 

Sn^^ch of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubsfituted 
5 or may bear one orlwo substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, cartwxy^ fluoro 

chioro bromo. methyl, ethyl, methylamino. ethylamino. dimethylamino. diethylamirib. N^ethyl^rbarT.oyl. 

N^thylcarbamoyl. N.N-dimethylcarbamoyl. N.N-diethylcarbamoyl. methoxycarbonyl. ethoxyrartjonyl tert- 

birtoxycarbonyl. melhVlthio. ethylthio. methyliniphinyl. ethylsulphinyl. isopropylsulphinyl. inethylajiphonyl. 

ethylsulphony!. isopropylsulphonyl. methoxy. ethoxy. trifluoromethyl. carboxymethyl 2-cartx,>vethyL car- 
ta bamoylmethyl, N^ethylcarbamoylmethyl. N.N^imethylcarbamoylmethyl. phenyl, berayl. P'^'^f'^y °r 

Ziylpropyl. arid wherein each of said phefTyPgroups may bear a substituenl selected from fluoro. chioro. 

bromo. methyl, ethyl, methoxy and ethoxy: 

or a Dharmaceutically acceptable salt thereof 

provided that when R' is methyl or ethyl, the quinazoitne ring bears no further substrtuents or bears one 
IS further substituent selected from fluoro, chioro and methyl, 
R2 is methvi. ethyl, propyl, prop-2-enyl or prop-2-ynyl, 

AT Is T,tph;nylS;e vS, feTnsubstituted or bears one or two substituents setected from fluoro. chioro. 
bronK). hydroxy and amino, and 

Lis a group of the formula -CONH-. then Y is not tetrazol-S-yl. ^ , 

20 9. A quinazoline of the formula I as claimed in claim 1 wherem R- is methyl, ethyl, methoxy or 

IlZTn^Jl^quinazoline ring may bear no further substituents or may bear one further substituent selected 

T,r^^fC:^:^y:^i^o^^. P~P-^-V.. Pro^^-ynyl. 2-hydroxyetf,y,. S^ydroxypropyl. 2- 

" rr'A^- riXCl™2:Slyl, pyrid-2,5.,lyl or thiazol-2.5-diy. wNcH is unsubstit^ed or which 
■ b^rone^or two ^.bstituents selected from fluoro, chioro. hydroxy, amino and methyl: wherem L .s a group 

of the formula -CO.NH-, -CO.NRS . or -CO.O-. wherein R» is methyl or ethyl; and 

Y is Dhenvl. pyridyl. pyrimidinyl, imidazoiyi, thiazoly I or 1 ^.S-triazolyl: or 
30 y l^tTof^e Sm,ula Iv in which A is methylene, ethylene. ethyBdene or trimeftylene and Y^s 

phenyl, na^tthyl. pyridyl, quinolyl. Isoquindyl. pyrimidinyl. indolyl. imidazolyl. benamKlazolyl. pyrazolyl. 

indazolyl. thiazolyl,lA3-tria2olyl.1.2.4-tria20lyI.thiadia2olyl or tetrazolyl: and 

^^ein Uch Of said aryl or hete««ryl groups may be unsubstituted or may bear one or W»o si*strtuents 
:SdlS; amino, n^. fluoro. methyl, carbamoyl. f^ethylcarbamoyL N.N<l.,ne^^ methox- 
3S ycarbonyl. ethoxycarbonyl. methylsulphinyl, methylsulphonyl. methoxy. tnfluoromethyl or benzyl. 

" NH^SS'SrCut I^Smed in C^m 1 wherein is memyl; wherein ^ is f^dro^ 
memS' etS.^2-yny> or 2-fluoroothyl: wherein Ar is 1 ,4^>henylene or thlen-2.Wiyl. or Is pynd-2.5^yl 
7t^y^^Z^^ the gnwp -L-Y In the 2-position. or is 2-fluoro-1.4^,her>ylene wrth the group -L-Y 

'iTein'Lf a'^roupof the formula -CO.NH-. -C0.NR3- „ ^0.0-. wherein R3 is methyl or ethyl: arxJ 

rsTgi'olfp'^Mom.ula -A-Y^ in which A is methylene, ethylene, ethylidene or tnniethylene arnJ J Is 
plinyl 2?Jridyl. 3-pyridyl. 4^,yridyl. l-isoquinolyl. 3-isoquinolyl. 4-lsoquinolyl. 2-pynm.d.nyi. 4^nm Idmyl^ 

. ^ylS. Z^X. ^indSJl. 1-lmidazolyl. ^-i-'ff ^^^^^1^^^ 

pyrazolyl. S^ndazolyl. 2-thlazolyl. 4-thiazolyl. S-thiazolyl. 1 i3-tnazol-4.yl. 1A4-tnazol.3-yl. 1.2.4-tna20M-yl. 

1 9 4-tria2oi-i-vl 2-thtadia2olyl or S-tetrazolyl; and 

iJe^Tn^ c^' IZ or heteroaryl groups may be unsubsfituted or may bear one or two subsWuents 
^eS^C aTnc^o. carbamoyl, fluoro. methyl, ethoxycarbonyl. methylsulpNnyl. methylsulphonyl. 
60 methoxy. trifiuoromethyl or benzyl; 

^ TZ^l'^XI^lTJi^^e. in c^m 1 wherein R^ is methyl: ^^^j^ 
ethy or prSp-2-ynyl: wherein Ar Is 1 .4-pheny.ene or thien-2.Wiyl. or is pyrid-2. Wiyl - «;"«J^^V' ^'^ 
wrth the group i-Y in the 2-positlon. or is 2-fluoro-1.4^)henylene with the group -L-Y . 
55 wherS L is a group of the fonT,ula -CCNH- and Y is a group of the fom^ula -A-Y' .n wh.ch A .s metiiytene 
rSlenl andV is 2-pyridyl, 3-pyridyl. 4-pyridyl. 3^ndolyl or 1.2,4-triazol-l-yl. or ^ Is ^enyl whjch may 

unsutS^ or ma^bear a substituent selected from amino, nitro. ethoxycarbonyl or tnfluoromethyl; 
or a pharmaceutically-acceptaiblG salt thereof. 
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12. A quinazoline selected from the group of compourids:-N-ben2y!-MN-(3,4-dihydro-2-methyl-4^ 
oxoquina2o1ir>-6-ylme%lhN-^prop-2-ynyl)arnirK)]benzamide; 

' p.[N-K3.4-dmydro-2-rnethyM<)xoquina20Iiri-6-ylmethyf)-N-(prGp-2-yriyl)^ 
^[N-^!4KJihydrch2-niethyl-4K)xoquir\a20lir>-6-rTiethyl>-N^ 
5 - ^[N-{3!4Hjihydro-2-^ethyM-oxoquina20liri-6-y!methyl)-N-(prOF^^ 

and 

N-ben2yiimida2ol-2-yimethyl p^N'^3.4-dihydro-2-methyl-4-oxoquir^olirv^ylmethyl)-N-^t^^ 

13. A process for the rnanufaclure of a quinazoline as claimed in any one of claims 1 to 12 which 
comprises:- 

10 <a) the reaction of a compound of the formula II 



o 



75 




II 



20 

wherein R' has the meaning stated in claim 1. provided that when is amino, hydroxyalkyl or 
hydroxyalkoxy any amino or hydroxy group is protected by a conventional protecting group, R* is hydrogen 
or a protecting group and Z is a displaceable group, with a compound of the formula:- 
HNR2-Ar-L-Y 

25 wherein R', Ar, L and Y have the meanings stated in daim 1. provided that when there is an amino, 
alkylamino. imino, hydroxy or carboxy group in R^, Ar or Y. any amino, alkylamino. imino and cartx)xy 
group is protected by a conventional protecting group and any hydroxy group may be protected by a 
conventional protecting group or aftematively any hydroxy group need not be protected ; 
wtiereafter any undesired protecting group In R\ R^, Ar and Y is removed; 

^ (b) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 

-CONK- or the reaction of an acid of the fomiula III, or a reactive derivative thereof. 



35 



40 




with a compound of the formula HjN-Y or R^NH-Y wherein R\ R^, R\ RS Ar and Y have the meanings 
stated in claim 1 and any amino, alkylamino, imino and carboxy group in R\ Ar and Y is prdtected'by a 
conventional protecting group and any hydroxy group in R\ R^, Ar and Y may be protected by a 
conventional protecting group or aitematively any hydroxy group need not be protected; whereafter the 
protecting groups are removed by conventional means; 

(c) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 
-C0.0-. \t\e reaction, in the presence of a suitable base, of an acid of the formula III, or a reactive derivative 
tiiereof. 
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CH,— N — Ar — COgH 



Hi 



« with 8 compound of the formula HO-Y. wherein n\ R^. R«. Ar and Y have the "^^^^ ^^^^ "^^^ 
1 and any amino, alkylamino. imino. hydroxy and carboxy group m RV R^ Ar and Y « protected by a 
conventional protecting group: whereafter the protecting groups are removed by conventional means; 

(d) for me manufacture of a quinazoline as claimed in claim 1. wherein .s alkoxy. hydroxyalkoxy or 
alkoxyalkoxy. the reacfion of a compound of the formula IV 



20 




CH2 — z 

IV 



^ wherein has the last-mentioned meaning stated above, provided mat when there is a hydro.^^*^"; 

• in R' it is protected by a conventional protecting group, and Z is a displaceable group. w,th a compound of 

the formula: 
HNR2-Ar-L-Y 

wherein ff. Ar. L and Y have the meanings staled in claim 1. provided that when there is an ammo. 
XZ\^ Mm. hydroxy or carboxy group in R». Ar or Y any amino, alkylamino, imino and cartx,xy group 
KS;. in^al proteins group and any hydroxy group may be protected by a conventonal 
protecting group, or aJtematively any hydroxy group need not l)e protected: 

whereafter the protecting groups are removed by conventtonal means, and the R^ group situated at the 4- 
positionol the quinazoline ring is cleaved by hydrolysis witti a base; a 

* (e) for tf» manufacture of a quinazoline as claimed in claim 1 where«. Y « a group of the fo^^Ja -A- 
V in wh ch one constituent methylene group in A is replaced by a sulphinyt or ^^'P"^' 9'°"^- "^^^^^ 
Le is an alkylsulphinyl or alkylsulphonyl substituent in Y. the oxidation ol a ^^^""^^ 
w^ein Y is Tgroi d the fomiula -A-Y^ in which A is replaced by a thK) group, or wherein there « an 

- ^^otri— Of a q^nazonne as daimed in claim 1 wherein the« cajbc^ J 
carboxyalkyi substituent In Y. the cleavage of a compound of the fom^ula I wherein there .8 an alkoxycar- 
bonyl or aikoxycarbonyialkyl substituent in Y. , • ^ • < «r a 

14 A plvLaceutfcal composition which comprises a quinazoHne as claHned cl^m 1. or a 
pha-IiaceuSTacceptable salt thereof, m association with a pham,aceutica.W-acceptable diluent or 



earner. 



so 



™it The use of a quinazoline as claimed i;. claim 1. or a pham.aceutically-acceptable ««« *ere<J^^^ in the 
man Jacture of a no«l medicament for use in the production of an anti-tumour effect in a wami blooded 
&^nsi loclhasfarfleBdng Contracting States: GR, ES 

1 . A process for the manufacture of a quinazoline of the formula I 
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wherein is hydrogen or amirw. or alkyl or alkoxy each o1 up to 6 carbon atoms; 

or is alkyl of up to 3 cartxin atoms which bears a hydroxy substituent, or which bears one. two or three 
fluoro substituents: 

or R^ is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 cartoon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl aiKS alkoxy each of up to 3 cartwn atoms; 

wherein is hydrogen, alkyl, alkenyl. alkynyl. hydroxyalkyl. halogenoaWcyl or cyanoalkyi each of up to 6 
cartx>n atoms; 

wherein Ar is phenyiene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno; hydroxy, amino and nitro. and from alkyl. alkoxy and halogenoalkyi each of up to 3 
^ cartxm atoms; 

wherein L is a group of the formula -CO.NH-, -NH.CO, -C0.NR3-. -NR^, CO-. -CH = CH-. -CH2O-, -OCHz-, 
-CH2S-, -SCH2-. -CO.CH2-. -CH2.COor -CO.Q-, wherein R^ is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative ttiereof each of up to 10 cartxDn atoms, or heteroaryl or a 
hydrogenated derivative thereof, or 
^ Y is a group of the formula -A-Y' in which A is alkylene, cycloalkylene. alkenylene or aikynylene each of up 
to 6 cartKMi atoms, and Y' is aryl or a hydrogenated derivative thereof each of up to 10 cart>on atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy, thio; suiphinyl, sulphonyl or 
imino group or an alky limine group of up to 6 cart>dn atoms; 

^ and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, 0x0, amino, nitro. cyano, cart>amoyl, 
sulphamoyl carboxy and hak)geno, from alkyl. alkylamino, diaikylamino, N-aIkylcaft>amoyl, N,N-dialkyk:ar- 
bamoyl, alkoxycarbonyl. alkanoyk>xyalkyl. alkyfthio, aikylsulphinyl, attcylsulphonyl. alkoxy, halogeno^kyl, 
hydroxyalkyl, aminoalkyi, alkylaminoaikyl. dialkylamlnoalkyl. carboxyalkyl. alkoxycartwnyialkyl. cart>amoylal- 

^ kyl. N-alkylcarbamoylalkyI and N.N-dialkylcarbamoylalkyl each of up to 6 carton atoms and from phenyl, 
pyridyl and phenylattcyl of up to 10 cartxxi atoms, and wherein each of said phenyl or phenylatkyl gn^ups 
may bear a sUbstituem selected from halogeno and nitro. and from alkyl and alkoxy each of up to 3 carbon 
atoms; or a pharmaceulically-acceptabte salt thereof; 

provided that when R^ is hydrogen or amino, or alkyl of up to 6 cartxxi atoms, and L is a group of the 
^ formula -CONH-, then Y is not tetrazolyl; 
characterised by: 

(a) the reaction of a compound of the formula II 



45 



50 




11 



wherein R' has the meaning stated above, provided that when R^ is amino, hydroxyalkyl or hydroxyalkoxy 
any amino or hydroxy group is protected by a conventional protecting group. R* is hydrogen or a protecting 
group and 2 is a displaceabte group, with a compound of the formula:- 
HNR2-Ar-L-Y 

wherein R^, Ar. L and Y have the meanings stated above, provided that when there is an amino, alkylamino. 
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^ nrr.,n in R2 At Of Y ffliv aiTiino. Blkylamino. imino and carboxy group is 
imino. hydroxy or cartjoxy group .n R . Ar ^'J' ^ r^^^ ' ' ^ protected by a cpnventior,al 
protected by a conventior«l protecting group and any 9™"^ J^J^ ? whereafter any undesired 
protecting group or aftematWely any hydroxy group need not be protected . wne 
protecting group in R\ R«. Ar and Y is removed; ,^^^^^,3 .^ONH- 

(bV for the manulacture oJ a quinazofine of the lormula 1 where n. l is agro h 
or -CONR^. the reaction of an acid of the formula 111. or a reactve denvabve thereof. 



10 



15 




CH,— N — Ar — CO2H 



III 



sw«j above ai«l any ammo. alk,l«wK..j™o and J„«^ b, a 

protecting groups are removed by la I wherein L is a group of the formula -C0.0-. 
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N — Ar — CO2H 



N 



m 



3S 



V, a. • Di Q2 R3 R4 Ar and Y have the meanings stated above 
with a compound of the fonT,ula HO-Y. wherein R'. f^R . R ■ Ar and ™ 3^ y is protected by a 
and any amino, alkytamino. irnlno. hydroxy ""f^^^^J^'^^'by conventional means; 

alkoxyalkoxy . the reaction of a compound of the fomiula IV 
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IV 



in Ri It is protected by a conventional protecting group, and z is a o.spiace u 
the formula: 
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position of the quinazofihe ring is cleaved by hydrolysis with a base; 

(e) tor the nfianufacture of a quinazoline of the formula I wherein Y is a group of the formula -A-Y' in 
which one constituent methylene group in A is replaced by a sulphonyl or sulphonyl group, or wherein there 
is an alkylsulphinyl or alkylsuiphonyl substituent in Y, the oxidation of a compound of the formula I wherein 

Y Is a group of the fomiula -A-Y^ In which A is replaced by a thio group, or wherein there is an alkylthio 
substituent in Y; and 

<f) lor the manufacture of a quinazoline of the fonmula I wherein there Is a carbbxy or cartKJxyalkyI 
substituent in Y, the cleavage of a compound of the formula I wherein there is an alkoxycarbonyl or 
alkoxycart)onylalkyl substituent in Y, 

2. A process as claimed in claim 1 for the manufacture of a quinazoBne of the formula I wherein is 
hydrogen or amino, or methyl, ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 

wherein is methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethy!. 3-hydroxypropyl. 2-fluoroethyl, 
2-bromoethyi ot 'jyanomethyl; 

v»rheretn Ar is 1.4-phenylene, thienylene, pyridylene, pyrimidinylene or thiazolylene which is unsubstituted or 
which bears a substituent selected from fluoro, chloro. bromo. hydroxy, amino, nitro. methyl, methoxy and 
trffluoromethyl; 

wherein L is a group of ttie formula -CO.NH-. -CO.NR^- or -C0.0-, wherein R^ is methyl or ethyl; and 

Y is phenyl, 2,5<JioxopyrTorrdinyl or 2,6-dioxopiperidinyl. or Y is a group of the formula -A-Y^ in which A is 
methylene, ethylene, ethylidine. trimethylene, propyfidene. propylene. IxrtylWene. isobutylidene or 
tetramethylene and Y^ is phenyl, furyl. thienyl, pyridyl, quinolyl, isoquinolyl, pyrazinyl. pyrimidinyl, 
quinazolinyl. pyfidazinyl, Indolyl. imidazolyi. benzimtdazolyl. pyrazolyl. indazolyl, oxazolyl. isoxazolyl. 
thiazolyl, l.2.3-tria2olyl, 1 ,2,4-tria20lyI. tetrazolyl or hexahydro-2-oxoa2epin-1-yl; 

wherein one constituent methylene group in A may be replaced by a thio. sulphinyl, sulphonyl or imino 
group; and 

wher^n each of said phenyl or heteroaryl groups, or hydrogenated derivativos thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, hitro, cyano, cait>amoyl, 
sulphamoyl. cartxjxy, fluoro, chtoro, bromo, methyl, ethyl, methylamlno, ethylamino,dimethylamino, 
diethylamino, N-methylcafbamoyl. N-ethylcarbamoyI, N.N-dimethylcarbamoyl, N.hWiethyteart^amoyl. 
methoxycartJonyT ethoxycartxjnyl, terfbutoxycarbonyi. isobutyryloxymethyl. ptvalbytoxymethyl, methyHhIo. 
elhylthio. methylsulphinyl, ethysulphinyl. methylsulphonyl, ethylsulphonyl, methoxy. ethoxy. trifluoronrvethyl. 
cartx>xyme%l. 1-cart)oxyethyl, 2-carboxyethyl, 3-carboxypropyl. carbamoylmethyl, N-methylcarbamoyl- 
methyl. N.fWimethyteartjamoylmethyl. phenyl, pyridyl, t)enzyl. phenethyl or phenylpropyl, and wherein any 
phenyl group within said substituents may bear a sut>stituent selected from fluoro, chloro, bromo. nitro. 
methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically-acceptat>fe salt tfiereof. 

3. A process as claimed in daim 1 for the manufacture of a quinazofine of the formula I wherein R"" is- 
amino, methyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may l^ear no further substituents or may bear one further substituent selected 

from fluoro. chtoro. methyl and mettK)xy; 

wherein R^ is methyl, ethyl, prop-2-enyl or pr6p-2-ynyl; 

wherein Ar is 1,4-phenyIene, thienylene. pyridylene or thiazolylene which is unsubstituted or which bears a 
fluoro or nitro substituent; wherein L is a group of the formula -CO.NH- or -CO.O; and 
Y is phenyl, or Y is a group of the formula -A-Y^ in which A is methylene, ethylene, ethylidene. trimethylene, 
propyRdene, propylene or isobutylidene and Y' is phenyl, 2-th1enyl, 2-pyridyl. 3-pyridyl, 4-pyrictyl. 3- 
quinolyl. 4-quinolyl. 8-quinolyl. 2-pyrimidinyl. 4-pyrimidinyl. 6-quinazoUnyl. 3-indolyl, 1 -imidazolyi. 2-im- 
tdazolyl. 4- imidazolyi. 2-benzimidazolyl, 2-thiazolyl, 5-thiazolyl. 1,2.4-triazol-1-yl. 1.2.4-triazol-3ryl or 
tetrazol-5-yl, or Y Is phenylsulphonyl; and 

wherein each of said , phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo, amino, nitro. cyano, cart>amoyl, cartx)xy, fluoro. chloro, methyl, 
ethyl. N-methylcarbamoyl. N.N-dimethyk:arl>amoyl, methoxycarbonyl, ethoxycartxjnyl, pivaloytoxy methyl, 
methoxy. trifluoromethyl. cSboxymethyl, 1-carboxyethyt, 2-cart50xyethyl, 3-cartx)xypropyl. 4-pyridyl and 
benzyl; 

or a pharmaceutically^acceptable salt thereof. 

4. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R' is 
amino, methyl or methoxy; wherein the quinazofine ring may bear a methyl substituent in the 7-position; 
wherein is methyl, ethyl or prop>-2-ynyl; 
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wherein Ar is 1.4-phenytene or thier>-2.5-diyl. or is pyrid-2.5Kiiyl with the group -L-Y in the 2-position. or is 
2-fluoro-1.4-phenylene with the group -L-Y in the 1 -position; 

wherein L Is a group d the formula -CONH-; ^,„„»,u„i 
and wherein Y Is benzyl or phenylsulphonyl which may bear a nitro. cyano. carboxy or tnfluoromethyl 
5 substituent. or Y is thiazol-S-ylmethyl or i^.3.&-tetrahydro-2.6-dioxopyrimidin-4-ylnnethyi. or Y is 2.3- 
dihydro-4K)xoqiflnazolin-6-ylmethyl which may bear one or two methyl substituents; 
or a pharmaceutically-acceptabie salt thereof; 

5. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein is 
methyl- wherein the quinazoline ring may bear a methyl substituent in the 7-position; 

,0 wherein is methyl or prop-2-ynyl; wherein Ar is 1 .A^jhenylene. or 2-fluorchl .4-phenylene with the group 
-L-Y in the 1 -position; 

wherein L is a group of the formula -CO.NH-; and 

Y is a group of the fonnuia -A-Y' in which A is methylene and Y* is 2-nitrophenyl. 3-nrtrophenyl. 3- 
cyanophenyl. 4Karboxyphenyl or 3- trifluoromethylphenyl. or V is S-thiazolyl. 2.3^1ihydro^xoquina2olin- 
T5 6-yl. 2.3-dihydro-2-methyl-4K)xoquina20lin-6-yl or 2.3-dihydro-2.3-dimethyl-4K)xoquina2olin-6-yl: 
or a phanmaceutically-acceplable salt tf»e.tof. 

6. A process as claimed in claim 1 for the manufacture of a quinazoline selected from the group of 

HIN^jSiydro-Z-methyM-oxoquinazolin^ylmethyl^^^ 

20 oxoouinazolin-e-ylmethyObenzamide; . 

p-[N-(3.4-dihydro-2-methyl-4-oxoquina2olin-6-ylmethyl>N-(prop-2-ynyl)aminohh^^ 

SlHr4rdihydro-2-methyl-4K)xoquina2onn-6-ylmethyl>-N-(prop-2 
Hi^3!'Wihydro-2-methyl-4K)xoquina2oBn-6-ylmethyl)-N-methylamlno]-o-^^ 



Mim^diWdro-^methyl-4-oxoquinazolin^y^^^ 

SIimnihydro-2-methoxy-4<«a^^^^ 
. Si3-(2-amino-3.4HJihydro^xoquina2oyn-6-ylmethylhN-(prop-2-ynyl)amlnoW 

30 SN^3.4-dihydro-2-rnethyM^xoquina2orin-6-ylmethyl)-N-(prop-2-ynyl)ami 

^-(3.4-dihydro-27-dimethyl-4K)xoquina2orin^lmethylhN^^ 
bersamide; 

or a pharmaceutically-acceptabie salt thereof. .. ^ . i ■ oi 

3S 7 A process as claimed In claim T for the manufacture of a quinazoline of the fonnula I wherein R' is 

alkyi or alkoxy each of up to 6 carton atoms; ^ ««« tv^r^ 

or R' is alkyI of up to 3 carbon atoms which bears a hydroxy subsOtaient or which bears one. two or three 

fluoro substituents; 

orR'ishydroxyalkoxyofupto3carbonatomsoralkoxyalkoxyofupto6carbon^ms: 

40 wherein the quinazoline ring may bear no lurther substituents or may bear one hirther substituent selected 
from halogeno and from alkyI and alkoxy each of up to 3 carbon atoms: , ^ .„ .« r 

wherein R* is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl. hatogenoalkyi or cyanoalkyi each of up to 6 

Sl^n'S^J'phenylene or heterocydene whtah may be unsubstituted or may bear ♦^'^ ^jf f 
46 selected from halogeno. hydroxy and amino, and from alkyl. alkoxy and hatogenoalkyi each of up to 3 

Sl^Sn'l^'k group of the formula -CG.NH-. -NH.CO-. -CO.NR^-. -NR^CO-. -CH = CH-. <;H.0-. -OGH.-. 

-CH2S- -SCHj- -CO CH2- -CH2.CO-or -CO.O-. wherein R^ is alkyl of up to 6 carbon atoms; and 

wherein Y is ar^l or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 

50 hvdroqenaled derivative thereof; or .. . u ..x ^ 

Y is agroup of the formula -A-Y^ in which A is alkylene. cyctoalkylene. alkenylene or alkynylene each of up 
■ to 6 carbon atoms, and V is aryl or a hydrogenated- derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; u 1 >„ 

wherein one constituent mettiylene group in A may be replaced by an oxy. thio. sulphinyl. sulphonyl or 

65 imino group or an alkylimino group of up to 6 carbon atoms; w k 

and v^erein each of said aryl or heteroaryl groups, or hydrogenated derivatives ttiereof. may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. caibanrioyl. 
carboxy and hatogeno. from alkyl. alkylamino. dialkylamino, N-alkytearbamoyl. N.N-dialkylcarbamoyl. alkox- 
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ycarbonyl. a!kyfthio, alkylsuiphinyl, alkylsulphonyl, alkoxy. halogenoalkyi, hydroxyalkyi, aminoalkyi, al- 
kylaminoalkyl. dialkylaminoalkyi, carboxyalkyl. alkoxycarbonylalkyl. carbamoylalkyl, N-a!kytearbamoylalkyl 
and N.N-dialkylcarbamoylalkyi each of up to 6 carbon atoms and from phenyl and phenylalkyi of up to 10 
cart)on"atoms, and wherein each of said phenyl groups may bear a substituent selected from halogeno and 
from aOcyf and alkoxy each of up to 3 carbon atoms; 
or a pharmaceutically^acceptable salt thereof. 

provided that when is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further subsfrtuents or 
t>ears one further suljstituent selected fronn halogeno and alkyl of up to 3 cartxjn atoms, 

is alkyl. alkenyl or alkynyl each of up to 6 cahDon atoms. 
Ar is phenylene which is unsubstituted or bears one or two substituents selected from halogeno, hydroxy 
and amino, and 

L is a group of the formula -CONH-. then Y is not tetrazoI-S-yl. 

8. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein is 
TT>ethyl. ethyl, methoxy or fluoromethyl; 

wherein tJte quinazoline rir>g may bear no further substituents or may bear one further substituent selected 
from fluoro, chk>ro. methyl and methoxy; 

wherein R^ is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyi, 2-hydroxyethyl. 3-hydroxypropyl, 2- 
fluoroethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 .4-phenytene. thienytene. pyridylene, pyrimidinylene. thiazolylene or thiadiazolylerte which is 
unsubstituted or which bears one or two substituents selected from fluoro, chkjro, bromo, hydroxy, amino, 
methyl, methoxy and frifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -NH.CO-. -C0.NR3-, -NR3.C0-, -CH = CH-. -CH2O, -CO-CH2- 
or -CO.O-, wherein R^ is methyl or ethyl; 

Y is phenyl, naphthyl, tetrahydronaphthyl, pyridyl, quinolyl, isoquinolyl. pyrimldinyl, irxlolyl. imidazolyl, 
benzimidazolyl. pyrazolyl. indazolyl, oxazolyl, thiazolyl, 1 ,2.3-lriazolyl, 1 ,2,4-tria20lyl. tfiiadiazolyl or 
tetrazolyl; or 

Y is a group of the fonmuia -A-Y' in which A is methylene, ethylene. ethylWene. trimethylene, propylidene, 
propylene, l-isopropytethyienis or tetramethylene and Y* is phenyl, nairfithyl. tetrahydronaphthyl, indenyl, 
irKianyl, pyridyl. quinolyl, isoquinolyl, pyrazinyl, pyrimidinyl. pyridazinyl, indolyl, imidazolyl, t)enzimidazolyl, 
pyrazolyt, indazolyl, oxazolyl, thiazolyl. 1 ,2,3-triazolyl, 1 ^ ,4-triazolyl. thiadiazolyl or tetrazolyl; 

wherein one constituent methylene group in A may be replaced by an oxy. thio, sulphlnyl or sulphonyl 
group: and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be ur)sut>stituted 
or may bear one or two sutjstituents selected from hydroxy, amino^ nitro, cyano, cart>amoyl, cartx>xy, fluoro, 
chloro, bronK). memyl. ethyl, methylamino, ethylamino, dimethyiamino. diethylamino, N-methytean>amoyl, 
N-ethytearbamoyl. N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, methoxycarbonyl, ethoxycarbonyl, tert- 
IxJtoxycarbonyl, methylthio; ethytthki, methylsulpWnyi. ethylsulphinyl, isopropylsulphinyl, methylsulphonyl, 
ethylsulphonyl, isopropylsulphonyl, methoxy, ethoxy, trifluoromethyt cartxixymethyl, 2-cartx)xyethyl, car- 
banwylmethyl, N-methylcart)amoylmethyl, N,N-dimethylcart)amoyln^thyl, pi>enyl, benzyl, phenethyl or 
phenylpropyl, and wherein each of said phenyl groups may bear a substituent selected from fluoro, chloro, 
txomo. methyl, ethyl, metfxncy arxf ethoxy; 
or a phanmaceuticatly acceptable salt tfieneof; 

provided that when R^ is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
further substituent selected from fluoro, chk>ro arxl methyl, 
R2 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl, 

Ar is 1,4-pfitenytene v4iich is unsubstituted or beai^ one or two sufc)strtuents selected from fluoro, chkxo, 
bromo, hydroxy and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazol-5-yl. 

9. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I v^rherein is 
methyl, ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or rnay bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 

v/herein R^ is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl, 2-hydroxyethyl, 3-hydroxypropyl, 2- 
fluoroethyl. 2-bromoethyi or cyanomethyl; 

wherein Ar is 1 .4-phenytene, thien-2,5-diyl. pyrid-2,5-diyl or thiazol-2,5-diyl which is unsubstituted or which 
bears one or two substituents selected from fluoro, chtoro, hydroxy, amino and methyl; 
-wherein L is a group of the fonr^ula -COiNH-, -CO.NRS- or -C0.0-. wherein R^ is methyl or ethyl; and 
Y is phenyl, pyridyl, pyrimidinyl, imidazolyl, thiazolyl or 1 ,2,3-triazolyi; or 
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Y is a oroup of the formula -A-Y' in wf,ich A is methylene, ett^ylene. ethyBdene or tnmethyler« and .s 
lL7Zt pym. Puinolyl. isoquinolyl. pyrimidlnyl. indolyl. imidazolyl. benz.m.dazolyl. pyrazc^yl. 
indazolyl thiazolyl. 1 .2.3-tria2olyl. 1 Z4-triazolyl. tfiiadiazolyl or tetrazdyl: and ^„ „,kc«„ .^mc 

!^eTn eTch ^said aryl or heteroaryl groups may be unsubstituled or may bear one or two substrtuents 

SS^Tom am'c. 2c. ..uoro. methyl, carbamoyi. N-t^V'^^J^^^ti-^^'^^^^^ 
^,^1. ethoxycarbonyl. methylsulphinyl. methylsulphonyl. methoxy. tnfluoromethyl or benzyl. 

or a pharmaceutically-acceptable salt thereof. ,^^„,^ i ^ardr^ fo \^ 

10. A process as claimed in claim 1 for the manufacture of a qumazoline of the formula I wherein R .s 
mslhvl- wherein is hydrogen, methyl, ethyl, prop-2-ynyl or 2-fluoroethyl: ^ .^^ 

, ^ITZ .^-pheny'lene'or thien-2.5K.iy.. or is pynd-2.5^iy. or ««azol-2^^. each w.th the group -L-Y 
in the 2-DOSition or is 2-fluoro-l .4-phenylene with the group -L-Y m the 1-posrtion. , . 

wh^ein US a gr^ Of the fom^ute -CaNH-. -CCNR- or -C0.0-. wherein is methyl or ethyl; and 

yTfoIup'of'S^" formula -A-V in which A is methylene, ethylene, ethylidene or trimethylene and J is 
5 i^Jl^Xdyll-pyrdy.. 4-pyridyl. 1 -isoquinolyl. 3-isoqu.nolyl. 4-isoquinolyl. 2-pyrimidmyl. 4^yn,n.d.nyL 
' C^i^dinTslnd^yl. 3^ndo^l. 1-imidazo.yl. ^"'"^'^-W.. 2;benz^5da^yU^^^^ 

pyrazolyl. 3-indazolyl. 2-thiazolyl. 4-thiazolyl. fr^thiazolyl. 1.2.3-tnazoM-yl. 1 A4-tna20l-3-yl. 1.2.4-tnazol-4.yl. 

„ aminc^tro. carbamoyl, fluoro. methyl, ethoxycarbonyl. methylsulphmyl. methylsulphonyl. 

methoxy. tnfluoromethyl or benzyl; 

°' %';T^rrc~ c^mT^'the manufacture of a quinazoline o, the form^a . ™Ms 
m«mi wt^n%Ts methyl ethyl or pro,>2-ynyl: wherein Ar is 1.4-phenylene or thien-2.5^.yl. or is pynd- 
« :?ric;2;id:yTS'c^ v^th t.^ SoZ U m .he 2-pc««on. or is 2-fluoro-1.4^enytene the 

group -L-Y In the 1 -position: 

wherein L is a group of the formula -CO.NH- and 2Widvl S-ovridvl 4- 

Y is a orouD of the formula -A-V in which A is methylene or ethylene and r ts 2-pyridyi. ^-py'^V' 
Jy^dyl'^oS. oi 1.2,4.triazol-1-y.. or r is phenyl which may be unsubstituted or may bear a subsftuent 
30 selected from amino, nitro. ethoxycarbonyl or trifluoromethyl; 

" 'TJTo^t'^l the manufacture o, a p«e selected trom the group o. 

^'^^'Snwa 4-dihydro-2-methyl^xoquina2ofio-6-ylmethylh^HproP-2-ynyl)aminolbenzami^^ 

|^R|'ttf.Sdo-2-methyMH>xoquinazonn^eft^^^ 
§4S;^:tdlhydrc^2-methyW^xoquinaz^^^^^^^ 

Sl^y.imidazd-2-ylmethyl P4N-(3.4^Mro-2.methyl-4-oxopuinazo«^^^ 

. salt inL manufacture of a novel medicament for use in the produc*on of an anf-tumour effect ,n a 

45 wami blooded animal such as man. 
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